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PREFACE 

This  report  presents  the  results  of  a  nine-month  feasibility  study  f 
of  environmental  data  for  Office  of  Civil  Defense  use.  The  U.  S.  Army 
Engineer  Waterways  Experiment  Station  (WES)  was  authorized  to  conduct  the  ae 
study  by  Project  Order  No.  OCD-OS-62.233,  dated  6  June  1962,  from  the 
Contracts  Branch,  Office  of  Civil  Defense,  Department  of  Defense,  to  thu  ,3 
Office,  Chief  of  Engineers,  Department  of  the  Army. 

The  study  described  in  this  report  W€is  conducted  by  the  Geology 
Branch,  Soils  Division,  WES.  Dr.  David  D.  Smith,  School  of  Geology, 
f/auisiana  State  University  (under  subcontract),  was  the  principaO.  investi-ti- 
gator  and  prepared  the  text  of  the  report.  Mr.  Roger  T.  Saucier  of  ‘‘ia 
Geology  Branch  assiszed  in  various  phases  of  the  study  and  prepared  the 
engineering-geologic  map  folio  (Appendix  D).  The  study  was  accomplished  1 
under  the  direct  supervision  of  Dr.  Charles  R.  Kolb,  Chief  of  the  Geology  y 
Branch,  and  the  general  supervision  of  Mr.  W.  J.  Turnbull  and  Mr.  W.  G. 
Shockley,  Chief  and  Assistant  Chief,  respectively,  of  the  Soils  Division, 

WES. 

Director  of  the  WES  during  the  conduct  of  this  study  and  preparation  a 
and  publication  of  this  report  was  Col.  Alex  G.  Sutton,  Jr.,  CE.  Technical  ^1 
Director  was  Mr.  J.  B.  Tiffany. 
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SIWMARY 


The  Office  of  Civil  Defense  (OCD)  requested  that  the  U.  S.  Array 
Engineer  Waterways  Experiment  Station  (WES)  evaxuate  on  a  nationwide  basis  j.sis 
the  present  status  of  existing  environnental  data  and  data  sources,  and  1 
determine  the  feasibility  of  various  possible  methods  for  organizing  and  nd 
presenting  such  data  for  OCD  use.  Analysis  Indicates  that  OCD  en¬ 
vironmental  data  requirem"nts  are  of  two  types:  (a)  detailed  specific 
information,  and  (b)  authoritative  generalizations  of  relatively  broad 
scope.  The  subject  matter  is  highly  variable;  problems  arise  on  relatively .ivsly 
short  notice,  and  generally  require  rapid  solution.  Further,  a  given  data  data 
requirement  is  not  likely  to  recur  frequently,  if  at  all.  In  addition,  i, 
several  lines  of  evidence  show  that  advance  preparation  of  data  for  pos-  s- 
sible  use  by  the  OCD  is  not  presently  feasible,  except  in  carefully 
selected  cases. 

An  appraisal  of  the  status  of  existing  environmental  data  held  by  the  y  the 
major  cognizant  Federal  a.nd  state  agencies  indicates  that  voluminous,  un-  un¬ 
published  data  in  various  stages  of  processing  exist  for  ail  pertinent 
categories  of  information.  The  data  are  generally  filed  in  local,  state,  te, 
or  regional  offices,  and  the  practical  difficulties  in  obtaining  such  in-  in¬ 
formation  are  significant.  Adequate  fulfillment  of  OCD  environmental 
date  requirements  centers  around  establishing  an  effective  organization  i 
structure  which  will  facilitate  communication  and  transfer  of  information  qn 
from  data  sources  to  the  user;  in  short,  6ettir.g  up  a  suitable  xi^formation  ..on 
system. 

Analysis  of  a  variety  of  possible  information  systems  indicates 
that  those  which  appear  to  be  feasible  for  OCD  use  include  (a)  a  system 
based  on  a  small  in-house  information  center  headed  by  a  Staff  Coordinator  cor 
for  Environmental  Information,  and  (b)  a  system  utilizing  some  type  of  non-  non- 
manned,  nonautomated  data  base  such  as  a  directory  of  environmental  data  i 
sources.  Accordingly,  recommendations  are  made  for  establishing  a  three-  .  3. 

part  irformation  system  which  would  consist  of  (a)  an  OCD  Staff  Coordinator  ator 
for  Environmental  Information  who  would  be  a  professional  earth  scientist,  at, 
(b)  a  Board  of  Expert  Advisers  representing  pertinent  environmental  disci-  ci- 
plines,  and  (c)  a  directory  of  Federal,  state,  and  other  is^rtant  en¬ 
vironmental  data  sources .  The  Staff  Coordinator  and  the  Advisory  Board 
should  be  selected  arfl  appointed  as  soon  as  practical.  Preparation  of  the  che 
directory  of  data  sources  would  follow  after  a  six-  to  twelve-month  period  lod 


during  which  ohe  Staff  Coordinator  could  determine  the  degree  of  detail  and 
the  scope  of  coverage  which  the  directory  should  encompass. 

An  appraisal  of  various  data  presentation  techniques  appropriate  to 
OCD  environmeiital  data  problems  shows  that  virtuall;/  the  only  pertinent 
technique  not  currently  in  widespread  usage  is  the  large-scale  map  presen¬ 
tation  of  critical  environmental  data  which  is  I’undamentai  to  engineering 
construction  problems.  Because  of  the  likelihood  of  an  eventual  major 
shelter  construction  program,  a  recommendation  is  made  for  initiation  of  a 
pilot  program  for  the  preparation  of  engineering-geologic  map  folios  for 
parts  or  all  of  three  major  cities  in  the  United  States.  An  example  of 
this  type  of  map  folio  is  included  in  Appendix  D. 

Appendix  A  lists  the  environmental  data  categories  selected  as  perti¬ 
nent  in  this  study,  and  their  application  to  OCD  problems.  Appendix  3  con¬ 
sists  of  ten  tabular  summaries  of  the  status  of  available  data  on  the 
pertinent  environmental  data  sources.  Appendix  C  Is  an  example  of  a  direc¬ 
tory  of  environmental  data  sources.  Appendix  E  contains  the  research  de¬ 
signs  and  cost  estimates  for  the  recommended  directory  of  environmental 
data  sources  and  the  pilot  program  for  the  preparation  of  engineering- 
geologic  map  folios  for  selected  urban  areas. 
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ORGAMIZATIOH  AND  PRESENTATIOH  OF  EtWIHOra4EtiTAL  DATA 
F3R  OFFICE  OF  CIVIL  DEFDISE  USE 


Feasibility  Study 


PART  I:  IHTRODUCTION 


Objectives  of  Study 


1.  Many  aspects  of  the  procrarns  carried  out  by  Research  and  Techni¬ 
cal  Operations,  Office  of  Citil  Defense  (OCD),  require  the  use  of  various 

types  of  environmental  inforir.ation.  In  particular,  problems  related  to 

i 

■  fallout  patterns,  fire  spread,  thermal  countermeasures,  decontamination, 
post-attack  water  supply,  evacuation,  emergeiicy  comrcunications,  and  the 
design,  site  selection,  and  construction  of  protective  structures  involve 

i 

a  wide  range  of  environmental  ird'ormation  in  varying  degrees  of  geographic 
-overage  and  detail.  ' 

2.  Recognizing  this  need,  the  OCD  requested  that  the  U.  S.  Army 
Engineer  V/aterways  E-xperiment  Station  (WES),  Vicksburg,  Mississippi,  carry 
out  a  study  which  would  evaluate  Die  present  status  of  existing  environ¬ 
mental  data  and  environmental  data  sources,  and  determine  the  feasibility 
of  various  methods  of  organizing  and  summarizing  such  existing  information 
for  OCD  use.  Specif .Icaily,  |the  goals  of  this  feasibility  study  were: 

(a)  analysis  of  OCD  environmental  data  requirements,  (b)  identification 
of  environmental  data  sources  and  appraisal  of  data  held  by  each,  (c)  eval¬ 
uation  of  the  availability  and  suitability  of  existing  data  for  fulfillment 

,  ,1 

of  OCD  requirements,  and  (dj  recommendations  as  to  the  desirability  and 
feasibility  of  various  approaches  to  organization,  summarization,  and 
presentation  of  environmenta.1  data. 

Scopes^  of  Study  and  This  Report 


3.  Personnel  of  the  ViK  conducted  a  series  of  coa.erences  with  rep¬ 
resentatives  of  the  OCD  Research  and  Technical  Operations  staffs  emd  vari¬ 
ous  reseai'ch  project  contraotors  of  the  OCD  to  determine  the  agencies' 
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requirements  for  environment il  data.  Specifically,  it  was  desired  to  learn  rn 
the  nature  of  typical  problems  requiring  such  information,  in  particular 
the  degree  of  detail  needed,  and  how  often  these  problems  might  be  expected  ;d 
to  arise.  Part  II  sum.-!iari2es  this  analysis  of  data  requirements. 

4.  Before  the  various  data  sources  were  contacted,  it  was  necessary  / 
to  establish  a  comprehensive  cbechlist  delimiting  the  categories  of  en¬ 
vironmental  information  pertinent  to  OCD  needs.  Such  a  list  (discussed 

in  Part  III)  was  prepared  by  the  WES,  and  after  some  modification  and  re¬ 
arrangement  resulting  from  discussion  with  OCD  staff  members  and  contrac¬ 
tors,  the  list  included  the  following  major  categories:  terrain,  vegeta¬ 
tion,  hydrology,  and  climate.  These  categories  and  their  appropriate  sub-  )- 
divisions  served  as  the  basis  for  the  appraisal  of  the  status  of  environ¬ 
mental  data  and  data  sources. 

5.  The  nationwide  appraisal  of  the  status  of  environmental  inl'orma-  a- 
tion  (part  IV)  consisted  of  first  identifying  the  principal  data  sources 

for  each  category  and  subdivision  (chiefly,  the  cognizant  Federal  agencies),  is), 

and.  then,  for  representative  organizations,  conducting  a  census-like  survey  'e^ 

of  the  information  held,  specifically  witn  respect  to  extent  of  coverage, 
degree  of  detail,  percentage  published  versus  unpublished,  format  of  un¬ 
published,  and  availability  and  suitability  of  unpublished  data  for 
OCD  use. 

6.  After  (a)  CCD  requirements  had  been  analyzed,  (b)  the  principal 
data  sources  looct.-vd,  (c)  tne  status  of  environmental  information  held 
appraised,  and  (d)  the  suitability  of  existing  data  for  fulfillment  of  OCD 
needs  evaluated,  the  next  step  was  to  analj'ze  the  various  means  for  obtain¬ 
ing,  organizing,  and  presenting  this  information  for  actual  use  by  the  OCD. 

This  analysis  (presented  in  Part  IV)  Indicated  that  there  were  two  major 
items  to  be  considered:  (a)  information  systems,  and  (b)  data  presenta¬ 
tion  techniques. 

7.  Information  systems  are  essentially  broad,  flexible  structures  or 
frameworks  designed  to  facilitate  the  transfer  of  Information  from  source 
to  user.  Three  types  of  information  systems  wei-e  considered  for  use  by  the 
OCD;  tcose  based  on  (a)  electronic  data  processing  (i.e.  automated)  sys¬ 
tems,  (b)  manned  information  centers,  and  (c)  nonmajined,  nonautomated 
systems .  Tlie  application  of  each  type  of  information  system  to  the  problem 
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of  fulfilling  the  environmental  data  requirements  of  the  0C3  was  ther 
evaluated  in  terms  of  suitability  and  cost. 

8.  Specific  data  presentation  techniques,  on  the  other  hand,  apply  oly 

to  the  solution  of  precisely  defined  data  problems.  Such  techniques  in-  n- 

elude:  (r.)  descriptive  summaries,  (b)  handbooks,  (c)  bibliographies, 

(d)  numerical  data  tabulations,  and  (e)  various  types  of  graphic  presents-  sta¬ 
tion.  Each  technique  was  evaluated  as  to  its  application  to  the  vETious  jus 
categories  of  envirormcntal  data.  Then,  in  order  to  illustrate  such  appli-  ippli- 
cation,  a  series  of  conceptual  problems  was  formulated,  and  appropriate  te 
presentation  techniques  were  selected  for  each. 

9.  This  report  concludes  with  a  series  of  recommendations  for  the  the 

establishment  of  an  environmental  data  information  system  which  would  be  .  be 

appropriate  to  the  OCD's  requirements  and  available  funds,  and  for  utilize- ,i] iza- 
tion  of  particular  data  presentation  techniques  for  selected  aspects  cf  of 
their  environmental  requirements. 

10.  ,A  series  of  appendices  at  the  end  of  this  report  includes:  sum-  sum¬ 
maries  of  data  upon  which  the  evaluations  presented  ,  ■  the  text  are  based,  ased, 
examples  of  an  appropriate  information  system  ana  o.  a  special  data  presen-  iresen- 
tation  technique,  and  detailed  research  designs  and  cost  estimates  for  the  -r  the 
recommended  courses  of  action. 
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PART  II:  ANALYSIS  OF  OFFICE  OF  CIVIL  DEFENSE  REyUIRHffiNTS 

11.  The  initial  step  in  this  feasibility  study  was  an  analysis  of 
the  environmental  data  requirements  of  the  OCD.  This  analysis  was  carried 
out  by  means  of  conferences  with  Research  and  Technical  Operations  person¬ 
nel  of  the  OCD,  a  study  of  the  work  plans  and  project  summaries  for  some 
220  projects  under  Research  and  .Tore  than  100  projects  under  Technical 
Operations,  and  consultation  and  conferences  with  about  15  OCD  research 
project  contractors. 


Types  of  Requirements 


12.  In  the  course  of  the  analysis,  it  became  clear  that  the  require¬ 
ments  of  both  the  OCD  and  its  contractors  for  environmental  data  fall  into 
two  major  classes:  (a)  detailed  specific  information,  and  (b)  authorita¬ 
tive  generalizations  of  re.Latively  broad  scope.  In  addition,  personnel  of 
the  OCD  expressed  the  need  for  a  system  or  method  o^  listing  data  sources 
for  various  categories  of  environmental  information.  The  two  major  classes 
are  e;:amined  individually. 

Detailed  specific  information 

13.  Requirements  for  highly  detailed,  specific  information  typically 
apply  to  a  given  topic  or  geographic  area.  A  number  of  requirements  for 
this  type  of  information  were  developed  during  the  exploratory  conferences, 
such  as:  the  .range  in  soil  temperatures  for  different  parts  of  the  United 
States,  flow  rates  for  various  reaches  of  specific  rivers,  rates  of  tidal 
flushing  and  depth  variation  in  estuaries,  the  typical  range  of  Na  and  Mg 
content  of  bricks  and  cement  for  various  cities  and  areas  in  the  United 
States,  ard  the  depth  of  expected  snow  cover  during  specific  months  for 
given  cities  in  the  northern  states. 

lE.  As  is  apparent  from  these  examples,  the  subject  matter  varies 
wideiy.  Further,  it  seems  improbable  that  a  specific  item  of  information 
will  bo  needed  on  more  than  a  relatively  few  occasions.  In  addition,  the 
information  will  generally  be  needed  on  relatively  short  notice. 

15.  As  will  be  shown  subsequently  in  this  report,  enoi-mous  vuxumes 
of  highly  detailed  environmental  data  currently  exist.  The  bulk  of  the 
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data,  however,  is  unpu'cLished;  it  rests  in  the  files  of  the  various  reposi¬ 
tory  orL,anizations  across  the  United  dtatcc.  The  principal  problems  in  ob¬ 
taining  ouch  data  would  be  xa  locating  the  pertinent  data  source,  and  in 
setting  up  an  efficient  procea  ire  for  retrieving  the  desired  information. 
Authoritative  i;eneralizations 

16.  Requirements  for  authoritative  generalizations  of  relatively 
broad  scope  tend  to  be  more  fu.ndo.;iental  in  character,  and  typically  apply 
to  a  wider  range  of  cases  than  do  specific  information  requirements.  Al¬ 
though  these  broader  requirements  were  encountered  only  in  a  general  way 
during  the  exploratory  conferences  with  staff  and  contract  personnel  of  the 
CCD,  it  seems  probable  that  they  will  eventually  develop  for  such  topics  as 
availability  of  shallow,  potable  groundwater  for  emergency  water  supply, 
probability  of  snow  cover  affecting  decontamination  procedures  and  extent 
of  effect,  methods  for  characterizing  terrain  units  for  use  in  computer 
solutions  of  fire-spread  problems,  air  and  ground  te.mperature  in' relation 
to  shelter  ventilation  and  cooling,  trafricability  problems  as  limiting 
factor  in  evacuation  potential,  and  the  delimitation  of  areas  characterized 
by  such  construction  difficulties  as  severe  foundation  settlement,  high 
groundwater  table,  probable  slope  failure,  etc. 

17.  Here  again,  the  subject  matter  varies  widely,  and  the  informa¬ 
tion  will  probably  be  needed  on  relatively  short  notice.  In  addition,  even 
though  a  given  generalization  typically  has  broader  application  than  an 
item  of  specific  i-nformation  and  thus  may  be  useful  in  a  somewhat  greater 
niimber  of  cases,  its  frequency  of  use  will  probably  be  low. 

18.  The  preparation  of  authoritative,  fundamental  generalizations 
requires  the  efforts  of  highly  experienced  specialists  in  the  pertinent 
scientific  or  technical  field.  Such  generalizations  are  based  on  the 
specialist's  experience  and  his  familiai-ity  with  masses  of  detailed  in¬ 
formation.  Generalizations  of  this  type  are  difficult  to  prepare  in  ad¬ 
vance  because  many  of  the  factors  to  be  considered  cannot  be  supplied  in 
advance.  Here  the  problem  lies  chiefly  in  the  rapid  location  of  the 
specialist  or  authority  with  the  needed  experience  and  background  at  the 
time  that  the  need  arises. 

19.  The  time  required  for  developing  information  of  this  type  varies 
considerably,  depending  on  the  nature  of  the  problem  and  amount  of 
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background  information  available.  In  some  cases,  the  problem  will  be  such  ;h 

that  no  valid  generalization  can  be  formulated  without  considerable  addi¬ 
tional  basic  or  applied  research.  In  such  an  instance,  the  decision  that 
additional  research  is  required  is,  in  itself,  an  important  generalization  jn 

of  considerable  value  to  the  OCD.  With  this  information,  the  OCD  can  deter-  ter- 
mine  whether  the  problem  warrants  firAncing  the  appropriate  research. 

20.  It  should  be  noted  that  frequently  the  files  of  unpublished  data  ata 
pertinent  to  OCD  needs  for  detaHed  specific  information  and  the  highly 
experienced  specialist  are  housed  in  the  same  agency  or  organization. 

Further,  rapid  retrieval  of  the  detailed  information  requested  is  often 
dependent  upon  the  knowledge  and  experience  of  the  specialist  in  charge  of  of 
the  information  files.  Similarly,  the  preparation  of  an  authoritative 
generalization  by  a  given  specialist  may  require  considerable  use  of  the  e 

detailed  data  available, in  the  files  of  the  organization.  Thus,  although  gh 
seemingly  widely  different  in  character,  the  two  environmental  information  ion 
needs  are  in  fact  closely  related. 

Summary 

21.  Generalizations  concerning  the  two  classes  of  environmental  data  lata 
requirements  are  as  follows; 

a.  Both  are  highly  variable  as  to  subject  matter,  arise  on 
relatively  short  notice,  and  require  relatively  rapid 
solution. 

b.  Needs  for  a  given  item  of  detailed  information  are  not 
likely  to  recur  frequently,  if  at  ail. 

c.  Needs  for  given  authoritative,  fundamental  generalizations, 
although  these  generalizations  apply  to  a  larger  number  of 
individual  cases  than  do  detailed  information,  will  also 
have  a  relatively  low  rate  of  recurrence. 

Additional  Considerations 

22.  Although  OCD  requirements  can  be  more  or  less  readily 

classed  in  two  major  types,  the  individual  items  within  each  type  are  not 
clearly  defined  at  the  present  time.  Further,  because  of  the  very  nature 
of  the  many  prJblems  facing  the  OCD,  it  seems  unlikely  thac  more  precise 
definition  can  be  obtained  in  the  near  future.  No  relative  rank,  or  order,  r, 

of  priority  has  been  established  by  the  OCD  for  the  various  environmental 
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data  requirements  listed  in  paraijraphs  13  and  l6,  and  there  is  no  indica-  :a- 
tion  that  such  ranking  is  anticipated  in  the  immediate  future. 

23.  Although  a  definite  need  exists  for  detailed  specific  informa-  la- 
tion  such  as  that  cited  in  paragraph  I3,  the  importance  of  the  information  .ion 
is  not  great  enough  to  warrant  a  major  effort  on  any  given  item  or  problem,  ilem. 
The  same  holds  true  for  the  authoritative  generalizations  described  in 
paragraph  16.  On  the  other  hand,  it  appears  that  a  broad,  flexible,  rela-  da¬ 
tively  inexpensive  organizational  framework  of  information,  within  which  ch 
appropriate  emphasis  can  be  given  to  the  various  types  of  specific  problems  blems 
as  they  arise,  is  warranted.  This  is  in  line  with  requests  by  OCD 

personnel  for  an  approach  that  will  cover  as  broad  a  spectrum  of  environ-  on- 
mental  data  problems  as  possible  with  the  funds  available. 

24.  In  light  of  the  foregoing  considerations,  it  appears  that  the  ;he 

first  step  in  fulfilling  OCD  environmental  data  requirements  should  be  j 

the  development  of  a  relatively  broad,  flexible,  and  inexpensive  informa-  ma- 
tion  system.  Subsequently,  as  individual  environmental  data  problems  be-  be¬ 
come  more  clearly  defined  and  priorities  are  assigned  by  the  OCD,  specific  iiic 
techniques  for  their  solution  can  be  developed.  Development  of  such  tech-  ech- 
niques  could  be  carried  out  as  an  integral  part  of  the  basic  information  on 

system. 
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PART  III:  CATEGORIES  OF  EHVIROffl.lEfiTAL  DATA 

Ma.jor  Categories  , 

25-  To  appraise  the  current  national  status  of  environmental  in-  ' 
formation,  it  was  first  necessary  to  determine  the  various  categories  of 
data  to  be  considered.  Study  indicated  that  the  broad  topics  probably  most 
pertinent  to  the  needs  of  the  OCD  are:  terrain,  vegetation,  hydrology, 
climate,  and  radio  propagation.  Personnel  of  the  WFS,  working  in  coopera¬ 
tion  /ith  the  OCD,  compiled  a  list  of  I3  major  categories  based  on  these 
topics.  This  list,  which  provides  the  basic  framework  for  the  status 
appraisal,  includes;  terrain  configuration,  soils,  bedrock,  geologic 
phenomena,  vegetation,  groundwater,  surface  water,  temperature,  radiation, 
precipitation,  winds,  background  radiation,  and  radio  propagation  and 
electromagnetic  phenomena. 


Subdivisions 


26.  Each  of  the  above-listed  categories  may  be  further  subdivided. 

In  this  way  various  aspects  of  the  major  categories  can  be  considered.  For 
example,  subcategories  within  soils  include:  soil  type  (engineering  and 
pedologic  classification),  chemical  and  mineralogical  composition,  physical 
properties,  distributional  data  (thickness,  areal  extent),  construction 
characteristics,  and  traff icability  characteristics.  These  subcategories 
can  be  further  subdivided;  however,  such  subdivision  is  not  only  unneces¬ 
sary  for  the  purpose  of  this  study,  but  also  quickly  reaches  the  point  of 
diminishing  returns  in  that  some  of  the  subdivisions  are  in  fact  derived 
from  or  based  on  other,  more  fundamental  properties.  For  example,  in  the 
case  of  physical  properties  of  soils,  thermal  properties  are  a  function  of 
composition,  density,  and  moisture  content.  For  these  reasons,  consider¬ 
able  time  and  effort  were  spent  in  arriving  at  a  basic  appraisal  checklist 
which  contained  a  realistic,  yet  workable,  degree  of  deLail.  This  list 
stresses  the  fundamental  rather  than  the  derived  categories.  It  is  an 
extension  and  subdivision  of  the  framework  listed  in  paragraph  25>  and 
is  presented  in  full  as  Appendix  A. 
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Catenory  Applications 


£7-  Applications  of  the  specific  data  categories  to  the  mission  and  nd 
problems  of  the  OCD  are  cited  in  detail  in  Appendix  A.  A  summary  of  these  se 
applications  is  presented  in  table  1. 
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PART  IV:  APPRAISAL  OF  STATUS  AND  SUITABILITY 
OF  EXISTING  ENVIROklEI?EAL  DATA 


28.  To  evaluate  the  various  possible  neans  for  fulfilling  XD 
environmental  data  requirements,  it  was  necessar;'  first  to  appraise  the 
current  national  status  of  environmental  data,  and  second,  to  determine  in  in 
what  degree  the  existing  data  are  suitable  for  XD  usage. 

Appraisal  of  Status 


Procedure  and  criteria 

29-  An  appraisal  of  the  status  of  existing  environmental  data  held  'id 
by  the  various  cognizant  Federal  and  state  offices  and  sigencies  was  carried  -ried 
out  by  VffiS  personnel  in  the  following  manner.  A  list  of  pertinent  agen-  i- 
cles  and  organizations  was  compiled  for  each  data  category.  Within  each  -h 

category  the  agencies  and  organizations  were  ranked  as  to  probable  Impor-  jr- 

tance  as  data  sources  In  most  cases,  visits  were  made  to  the  three  or 
four  top-ranking  sources.  Each  visit  generally  consisted  of  one  or  more  e 
interview- conferences  in  which  the  following  aspects  of  the  given  data 
source  were  considered: 

a.  Organizational  structure  of  agency. 

b.  Principal  topic  or  geographic  area  of  interest,  or  both. 

_c.  Area  of  coverage. 

d.  Degree  of  detail. 

e.  Percentage  of  data  published  versus  unpublished. 

f.  lyplcal  format  of  unpublished  data. 

£.  Availability  of  unpublished  data,  including  where  filed. 

30.  This  information  was  recorded  on  a  separate  work  sheet  for  each  ch 
agency.  After  a  preliminary  study,  the  data  were  reduced  to  one  o^'erall 
status  sheet  for  each  category;  the  sheet  contained  a  list  of  the  sources  s 
contacted  and  a  summarized  appraisal  of  each  source.  The  "category  status  us 
sheets"  (which  comprise  Appendix  B)  constitute  the  fundamental  documents  in  in 
the  nationwide  appraisal  of  the  status  of  existing  environmental  data. 

31.  For  conciseness  of  presentation,  the  voluminous,  detailed  in¬ 
formation  contained  in  Appendix  B  has  been  condensed  to  one  overall 
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appraisal  of  status,  which  is  presented  in  table  2.  In  this  table,  the 
status  of  environmental  data  for  each  category  has  been  summarized  under 
six  headings.  These  headings  are  essentially  the  same  as  the  topics  cov¬ 
ered  in  the  original  source  interviews  described  in  paragraph  29.  Thus, 
the  significant  facts  from  more  than  4$  interviews  are  summarized  in 
table  2. 

Quality  of  sampling 

32.  In  all,  some  3I  offices  or  branches  of  14  major  Federal  agencies 

were  contacted,  along  with  five  state  organizations,  five  university  de¬ 
partments,  and  five  private  research  groups.  Although  the  census  was  cer¬ 
tainly  not  all-inclusive,  the  national -level  organizations  visited  consti¬ 
tute  close  to  75  percent  of  the  pertinent  national  data  sources,  emd  hold 
the  bulk  of  the  environmental  data  in  most  of  the  fields  related  to  the 
present  study.  For  this  reason,  it  is  believed  that  the  data  collected  in  n 
this  study  represent  a  valid  oa.mpling  of  the  national  status  of  the  data  in  in 

each  category.  Although  only  a  relatively  small  percentage  of  the  possible  le 

state-level  agencies  was  contacted,  the  sampling  is  considered  to  be  rep¬ 
resentative  of  the  type,  general  scope,  and  degree  of  detail  of  the  in¬ 
formation  held  by  such  sources  across  the  nation.  Also,  it  should  be  noted  <d 

that  an  exhaustive  appraisal  of  the  status  of  environmental  data  was  beyond  »d 

the  scope  of  this  study. 

Evaluation 

33.  The  evaluation  of  the  material  presented  in  table  2  and  in  the 
more  detailed  status  sheets  upon  which  table  2  is  based  (see  Appendix  B) 
indicates  that  voluminous  detailed  information  generally  exists  for  virtu¬ 
ally  all  aspects  of  the  I3  categories  listed,  but  that  the  bulk  of  the  data  t 
is  unpublished,  and  is  held  in  files  of  the  cognizant  agencies.  The  format 

and  degree  of  processing  of  these  file  data  vary  widely.  In  addition,  file  > 
data  generally  are  held  at  the  local,  state,  or  regional  office  level. 

Nationwide  centralization  exists  only  for  weather  records  and  a  few  highly 
selected  aspects  of  other  categories. 

34.  Although  virtually  all  Federal  and  most  state  daca  files  theo¬ 
retically  are  available  to  the  OCD,  the  practical  difficulties  involved  in 
obtaining  information  from  the  files  of  the  repository  agency  seriously 
limit  the  accessibility  of  most  information.  It  should  be  emphasized  that 
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no  significant  deficiencies  at  the  categoiy  level  were  found  in  the  status  ; 

of  enviro'.imental  information.  No  statements  can  be  made  concerning  the 
existence  of  possible  deficiencies  at  the  subcategory  level,  inasmuch  as 
the  scope  of  this  study  did  not  permit  sampling  in  sufficient  detail  to 
locate  possible  deficiencies  at  that  level. 

Appraisal  of  Suitability 

35*  The  suitability  for  use  by  the  OCD  of  a  given  type  of  environ¬ 
mental  data  in  its  existing  format  and  state  of  processing  is  determined 
by  the  nature  of  the  specific  data  problem  at  hand.  Data  in  a  given  format  mat 
and  degree  of  detail  night  be  suitable  for  one  problem  and  unusable  for 
another.  The  question  of  suitability  can  be  answered  only  after  a  specific  fic 
problem  has  been  precisely  defined,  and  the  type  of  environmental  data  held  eld 
by  the  jrlnclpal  data  sources  determined.  In  short,  no  general  statement  t 

as  to  suitability  can  be  formulated  in  advance;  each  case  must  be  appraised  sed 

sei>aratcly  as  it  arises. 
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PAHT  V:  INFORMATION  SYSTHS  AND  DATA  PRiSENTATION  TECHNIQUES 


General 


36.  Because  requirements  of  the  OCD  for  specific  Information  cover 
an  extremely  wide  range  of  topics,  because  a  given  item  or  type  of  informa¬ 
tion  may  be  of  value  only  on  a  single  occasion  or  in  a  single  set  of  cir¬ 
cumstances,  and  because  the  needed  format  and  degree  of  ■'  ,tail  are  generally 
difficult  or  impossible  to  visualize  in  advance,  advance  processing  or  prep¬ 
aration  of  environmental  data  for  possible  use  by  the  OCD  does  not  seem 
feasible,  except  in  certain  instances.  .  ^ 

37-  The  problem,  in  short,  is  one  of  increasing  the  accessltlility 
and  usability  of  existing  data,  rather  than  collecting  or  processing  addi¬ 
tional  basic  data,  llils  is  true  for  both  the  highly  detailed  environmental 
information  and  the  authoritative  fundamental  generalizations  required  by 
the  OCD.  The  problem  centers  around  how  to  facilitate  the  transfer  of  in¬ 
formation  from  the  pertinent  data  source  or  authority  to  the  OCD.  This  ap. 
pears  to  be  basically  a  question  of  how  to  improve  communication  between 
user  and  source. 

38.  As  stated  in  paragraph  2U,  development  of  a  general  information 
system  appears  to  be  the  first  step  in  fulfilling  the  OCD’s  environmental 
data  requirements.  The  next  step  would  be  application  of  specific  dfeta 
presentation  technioues  t-.o  individual  problems  as  they  arise. 

Information  Systems 

39.  An  information  system  is  a  broad  framework  or  organizational 
structure  established  to  facilitate  the  transfer  of  needed  information  from 
source  to  user.  It  may  be  as  elaborate  as  the  U.  S.  Information  Agency,  or 
as  simple  ris  tie  information  operator  for  a  telephone  system.  It  may  in¬ 
volve  a  number  of  personnel,  or  it  may  be  as  inanimate  as  an  UM  computer, 
a  stack  of  punch  cards,  or  a  telephone  directory.  Obviously,  the  order  of 
magnitude  and  the  cost  of  the  system  are  dependent  on  the  job  to  be  done  and 
the  funds  available. 

40.  In  the  course  of  this  study,  the  application  of  several  types  of 


information  systems  to  the  requi rer.-.ents  of  the  OCD  was  examined.  The  types 
of  information  systems  which  were  considered  include:  (a)  a  system  which 
would  utilize  one  or  more  of  the  currently  existing  information  systems, 

(b)  a  system  which  would  link  together  the  various  existing  data  centers, 

(c)  a  system  focused  on  a  small.  OCD  in-house  information  center,  and  (d)  a 
system  utilizing  one  or  more  norjtanned,  nonautomated  data  bases.  Each  type 
of  system  is  considered  individually  in  the  following  paragraphs,  and  is 
appraised  in  summary  form  in  table  3* 

Existing  infermation  systems 

41.  An  OCD  environmental  infers ation  system  could  be  set  up  so  as  to 
operate  within  the  frameworx  of  an  existing  information  system.  At  least 
six  elaborate  systems  are  currently  in  operation  within  various  branches  of 
the  Federal  government.  These  are:  (a)  Department  of  Defense  Damage 
Assessment  Center  (DODDAC),  (b)  Office  of  Emergency  Planning  National  Re¬ 
sources  Evaluation  Center  (NREC),  (c)  Smithsonian  Institution  Scientific 

Ii. formation  E:<change  (SIE),  (d)  Armed  Services  Technical  Information  Agency 
(ASTIA),  (e)  Atomic  Energy  Commission  Tfcchiiical  Information  Service  (TIS), 
and  (f)  Advanced  Research  Projects  Agency  VELA  Uniform  Seismic  Information 
Center  (VESIAC).  Although  most  of  the  systems  cited  utilize  machine  data 
processing,  storage,  and  recall,  they  vary  widely  as  to  goals,  approach, 
equipment,  capacity,  and  cost  of  operation. 

Existing  data  centers 

42.  Another  possibility  would  be  the  establishment  of  an  OCD  infor¬ 
mation  system  designed  to  operate  primarily  by  linking  together  the  various 
existing  data  centers  that  cover  selected  aspects  of  environmental  informa¬ 
tion.  These  existing  data  centers  incluae:  National  Weather  Records 
Center,  National  Oceanographic  Data  Center,  Infra-red  Information  Center, 

a  VELA  Un.-'form  Seismic  Information  Center,  and  several  Glaciological  Data 
Centers.  In  addition,  a  National  Geodetic  and  Geomagnetic  Data  Center  has 
been  formally  proposed,  and  a  National  Geologic  Data  Center  is  currently 
under  study.  An  information  system  encompassing  such  centers  would  be  quite 
elaborate,  and  would  require  extensive  Interagency  cooperation. 

OCD  in-house  information  center 

43.  An  environmental  information  system  could  also  be  built  around 
a  relatively  small  information  center  within  the  OCD.  The  ln-h''uz£  center 


would  consist  of  an  experienced  professional  scientist  and  adequate  support-  rt- 
ing  secretarial  personnel.  The  scientist's  primary  responsibility  would  be  be 
the  coordination  of  the  environmental  information  system  of  the  OCD.  The 
coordinator  and  the  system  would  serve  the  needs  of  both  the  Re.search  and 
Technical  Operations  staffs  of  the  OCD.  Possible  utilization  of  available  e 
electronic  data  processing  capabilities  is  envisioned. 

Nonmanned,  nonautomated  data  base 

kk.  An  envirorjnental  information  system  utilizing  one  or  more  non-  n- 
manned,  nonautomated  data  bases  would  be  relatively  simple  and  inexpensive  ye 
to  set  up  and  use,  but  flexibility,  capacity,  and  the  product  are  propor¬ 
tionately  more  limited.  Such  a  system  could  be  based  on  a  directory  of 
environmental  data  sources,  or  on  one  or  more  reference  libraries. 

Evaluation  of  proposed  systems 

1*5.  The  detailed  study  of  the  appraisals  summarized  in  table  3  has  :jas 
led  to  the  following  generalizations.  In  the  case  of  an  information  system  ■.pem 
fo”  the  OCD  which  would  utilize  the  facilities  of  one  of  the  currently 
existing  information  systems,  it  seems  evident  that  the  prese.nt  facilities  .es 
are  already  either  fully  committed  or  nearly  so,  and  that  the  present  organ-  -gan- 
izational  structure  of  the' existing  systems,  with  the  possible  exception  of  of 
NREC,  is  not  particularly  suited  to  the  requirements  of  the  OCD.  The  data  ta 
base  presently  used  by  DODDAC  and  NREC  also  appears  to  be  inappropriate  for  'or 

environmental  data  use  by  the  OCD.  Until  the  CCD's  specific  data  needs  are  re 

more  precisely  dtfl.ned,  several  of  the  existing  systems  are  too  complex  for  or 
practical  use  by  the  OCD.  Further,  the  cost  of  adding  the  necessary  volumi-  mi- 
nous  environmental  data  to  an  existing  system  would  be  nigh,  and  as  the 
scope  of  stored  data  broadens,  the  possibility  of  significant  unnecessary 
overlap  with  other  systems  would  materially  increase.  In  short,  the  estab-  b- 
lishment  of  an  information  system  for  the  OCD  utilizing  the  facilities  of 
one  of  the  existing  information  systems  is  not  a  feasible  solution  to  the 
environmental  data  requirements  of  the  OCD. 

46.  In  the  case  of  an  information  system  for  the  OCD  which  would 
link  together  existing  data  centers,  each  center  currently  in  operation  has  as 
clearly  defined  goals  and  responsibilities.  It  Is  doubtful  that  any  given  n 
center  could  readily  assume  the  additional  organizational  and  administrative  ive 
responsibilities  attendant  upon  establishment  of  an  information  system  for  r 
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the  OCI).  Also,  existing  centers  cover  relatively  few  scientific  fields  of  of 
direct  concern  to  problems  of  the  OCD.  The  cost  of  setting  up  additional  il 

information  centers  in  the  various  pertinent  scientific  fields  to  provide  le 

thorough  coverage  for  the  OCD  would  be  enormous.  Such  a  system  would  also  lso 
involve  considerable  Interagency  cooperation,  and  would  require  an  appreci-  .-ci- 
able  period  of  time  to  establish.  Accordingly,  this  type  of  information  n 
system  for  the  OCD  does  not  appear  feasible  at  the  present  time. 

1+7.  An  information  system  for  the  OCD  built  around  a  small  in-house  ,vse 
coordinator  and  infortnatlon  center  would  afford  an  effective  and  relatively  .vely 
inexpensive  means  for  fulfilling  environmental  information  requirements  of  j  of 
the  OCD.  The  professional  scientist  who  would  head  the  center  as  Staff  f 
Coordinator  for  Environmental  Data  should  have  not  only  a  broad  background  jund 
in  pertinent  scientific  fields,  but  also  a  high  degree  of  awareness  of 
typical  problems  and  data  requirements  of  the  OCD  as  well.  Although  not  ot 
elaborate,  a  center  consisting  of  a  coordinator  and  supporting  personnel  *1 

would  offer  a  high  degree  of  flexibility  as  well  as  a  moderate  speed  of  f 

operation.  Therefore,  an  information  system  focused  on  an  in-house 
coordinator  and  information  center  would  constitute  an  effective  means 
of  providing  the  needed  environmental  data  at  a  reasonable  cost. 

1*8.  In  the  case  of  an  information  system  for  the  OCD  utilizing  one  ne 
or  more  types  of  a  nonmanned,  nonautocated  data  base,  a  detailed  directory  ory 
of  environmental  data  sources  subdivided  by  category  and  cross-referenced  d 
by  geographic  ai-ea  would  provide  a  moderate-cost  data  base  for  a  workable  e 
information  system.  Utilizing  such  a  directory,  the  staff  or  contract 
personnel  of  the  OCD  could  quickly  determine  the  principal  data  sources 
for  a  given  topic  as  well  as  t'le  type,  approximate  extent  of  coverage,  and  ud 
degree  of  detail  of  the  information  held  by  each  source.  Subsequent  direct  ect 
contact  with  the  pertinent  data  source  (agency  or  specialist)  would  then  i 
produce  the  best  available  information  on  the  question  at  band.  Such  a 
directory  would  have  the  following  advantages:  (a)  the  directory  framework  /ork 
could  be  highly  flexible;  (b)  the  degree  of  detail  contained  could  vary  as  as 
desired;  (c)  it  would  be  suitable  for  use  by  the  Research  and  Technical 
Operations  staffs,  contractors,  and  local  field  offices  of  the  OCD;  and 
(d)  it  would  be  only  moderately  expensive. 

1*9.  A  reference  library  is  another  type  of  nonautomated  data  base.  r. 
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An  information  system  for  the  OCD  utilizing  such  a  data  base  would  cunsti- 
tute  probably  the  simplest  and  most  limited  framework  which  can  be  con¬ 
sidered  an  information  system.  In  such  a  framework  (as  in  the  case  of  tie 
directory  described  in  paragraph  k8),  various  components  of  the  information 
system  would  be  informal,  i.e.  the  users  would  work  directly  with  the 
sources,  and  there  would  be  virtually  no  intermediate  steps  except  perhaps 
the  work  of  a  reference  librarian  who  would  direct  the  user  to  the  perti¬ 
nent  reference  source.  In  such  a  situation  (and  this  also  holds  true  for 
the  directory),  the  user  would  realize  a  profit  generally  in  direct  propor¬ 
tion  to  the  effort  which  he  expended  oh  the  system.  Although  perhaps  not 
formally  defined  as  such,  the  reference  library-based  information  system 
currently  exists  in  the  OCD.  Because  much  of  the  environmental  data  which 
is  needed  by  the  OCD  is  relatively  inaccessible,  unpublished  file  material, 
it  seems  clear  that  an  information  system  based  solely  on  a  standard  refer¬ 
ence  library  of  published  works  is  not  an  adequate  solution  to  environ¬ 
mental  data  Requirements  of  the  OCD. 

Data  Presentation  Techniques 

50.  As  individual  data  problems  becocie  more  precisely  defined 
through  the  established  information  system,  specific  carefully  designed 
data  presentation  techniques  should  be  worked  out  to  solve  them.  Accord¬ 
ingly,  the^appllcatior,  of  various  types  of  data  presentation  techniques  to 
the  environmental  information  problems  of  the  OCD  was  considered  in  this 
study. 

Techniques  considered 

51.  The  various  data  presentation  techniques  which  were  considered 
include  general  descriptive  summaries,  handbooks,  bibliographies,  tabula¬ 
tions  of  numerical  data,  and  various  types  of  graphic  summaries,  including 
maps.  The  applicability  of  any  given  data  presentation  technique  depends, 
of  course,  upon  the  nature  of  the  Information  problem  at  hand. 

52.  Bie  terms  used  in  this  study  for  the  various  techniques  are  de¬ 
fined  as  follows: 

a.  General  descriptive  summary  refers  to  a  comprehensive  and 
authoritative  treatment  of  a  given  problem  or  series  of 
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problemc  by  a'  recoGnized  expert.  Theoretical  cor.ceptc  would  culd 
be  treated  thoroughly.  The  scope  of  the  surrmary  might  range  ange 

from  a  concise  treatment  of  a  restricted  problem  to  a  mono-  no¬ 
graphic  coverage  of  a  major  research  project.  An  example  e 

might  be  a  descriptive  summary  of  some  aspect  of  heat  flow  ow 
through  various  types  of  earth  materials. 

b.  Handbook  is  considered  here  to  be  a  compilation  of  useful  il 

factual  data,  generally  presented  in  a  ready-to-use  form.  n. 

Stress  would  be  on  practical  applications.  The  preparation  tion 
of  a  handbook  requires  direction  by  highly  trained  special-  ial- 
ists  in  the  fields  covered.  Such  a  technique  would  be 

valuable  in  presenting  to  engineering  firms  and  construction  ,  ction 
companies  the  effects  of  environmental  conditions  on  the  e 

cost  of  shelter  construction. 

c.  Bibliography  is  used  in  the  standard  sense.  The  preparation  ation 
of  a  bibliography  would  require  the  work  of  trained  spe- :  ^ -  .cial- 
ists  in  the  pertinent  technical  field. 

d.  Tabulations  of  ntaierlcel.  data  may  be  prepared  either  manu-  mu- 
ally  or  by  machine  for  use  in  solution  of  a  variety  of  prob-  prob¬ 
lems.  Such  tabulations  can  be  prepared  only  if  problem  re-  i  re¬ 
quirements  have  been  defined  precisely.  Examples  of  prob-  ;ob- . 
lems  utilizing  such  tabulations  include  point-to-point  rate  rate 


of  flow  for  a  given  river  system.  Problems  related  to 
climatic  parameters  also  normally  require  tabular  data. 

e.  Graphic  summaries  include  graphs,  cross  sections,  diagrams,  ams, 
charts,  and  maps.  Selection  of  the  specific  type  to  be  used  used 
depends  on  such  factors  as  purpose,  degree  of  detail  de¬ 
sired,  and  type  and  quantity  of  basic  data  available. 

Several  categories  of  environmental  information  lend  them-  -m- 
selves  to  graphic  summarization;  for  exeunple,  summarized 
climatic  data  arc  commonly  presented  on  gjaphs  and  maps. 

Some  hydrologic  data  follow  similar  patterns.  The  effects  ts 
of  soil,  bedrock,  and  water-table  conditions  on  shelter 
construction  can  best  be  shown  on  maps. 

Application  to  en'/iron- 
mental  data  categories 

53.  As  a  means  of  appraising  the  applicability  of  the  various  data  ca 
presentation  techniques,  individual  techniques  were  considered  for  each 

major  category  of  environmental  data.  This  evaluation  is  summarized  in 
table  4 . 

54.  A  brief  study  of  table  4  shows  that  each  of  the  five  types  of 

data  presentation  techniques  applies  to  some  aspect  of  almost  every  cate-  3- 

gory  of  environmental  information.  Thus,  when  a  given  problem  is  clearly  ly 

defined,  the  user  can  work  cooperatively  with  the  pertinent  data  source  or  or 
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authority  to  select  the  most  suitablp  data  presentation  technique  for  the  he 
problem  at  hand. 

Conceptual  problems 

55.  To  appraise  further  the  various  data  presentation  techniques,  , 

WES  personnel  developed  a  number  of  conceptual  problems,  and  attempted 
to  select  the  most  suitable  presentation  technique  or  combination  of  tech-  jch- 
niques  for  each.  A  list  of  such  problems  along  with  suggested  techniques  aes 
is  as  follows: 

a.  Problem;  Effects  of  environment  on  shelter  site  location  on 

and  construction.  Suggested  data  presentation  technique:  e: 

Prepare  special  maps  interpreting  restrictive  effects  of  if 
critical  environmental  conditions  on  shelter  construction  .on 
in  major  urban  areas. 

b.  Problem:  Effects  of  environment  on  cost  of  shelter  con-  .1-  • 

struction.  Suggested  technique:  Prepare  a  series  of 
regional  descriptive  summaries  treating  the  problem;  use  se 
curves,  tables,  and  graphs  to  accompany  the  text.  Con¬ 
densed  results  might  well  be  presented  in  handbook  form.  a. 

_c.  Problem;  Probable  soil  temperature  variations  with  depth  ^th 

and  season  by  regions.  Sugncsted  technique;  Prepare  maps  japs 
of  interpreted  data  accompani';d  by  a  brief  descriptive  text.  text. 
Considerable  bibliographic  wijrk  and  possible  basic  research  sarch 
might  be  required  to  obtain  the  needed  data. 

d.  Problem;  Estimated  point-to-point  rates  of  flow  of  major  or 

~  rivers  of  the  United  States.  Suggested  technique;  Prepare  pare 

descriptive  text  and  a  series  of  curves  derived  from  tabular  oular 
numerical  summaries  based  on  computer  aiialysis  of  machine-  le- 
stored  data. 

e.  Problem:  Predicted  periodicity  of  freezing  and  thawing  for  for 
pertinent  United  States  cities.  Suggested  technique;  Use  se 
tabular  numerical  sximmaries  based  on  conputer  analysis  of  f 
machine- stored  data.  The  results  of  the  analysis  would 
probably  best  be  presented  in  a  descriptive  text  supported  ,ed 
by  maps  and  numerical  tables. 

f .  Problem;  Periodicity,  intensity,  arid  duration  of  climatic  ,ic 
conditions  affecting  active  thermal  countermeasures. 

Suggested  technique;  Prepare  a  descriptive  summary  based  rd 
on  extensive  computer  analysis  of  machine- stored  data.  The  ihe 
text  should  probably  utilize  extensive  curves,  tables,  and  md 
maps  to  present  results. 

£.  Problem:  Prediction  of  the  most  suitable  post-attack  radio  idio 

frequencies  and  their-  probable  variation  in  performance  with  with 
time  after  detoiation.  Suggested  technique;  Prepare  de- 
scriptlve  sucmaries  supported  by  curves  and  tables.  Con-  i_ 
densed  results  might  also  be  presented  advantageously  in  1 

handbook  form. 
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Evaluation 

56.  An  appraisal  of  the  status  of  current  usage  of  each  major  type 
of  data  presentation  technique  indicates  that  descriptive  summaries,  hand¬ 
books,  bibliographic  compilations,  and  various  types  of  numerical  tabula¬ 
tions  and  graphic  summaries  are  in  wide  use.  However,  the  map  presentation 
of  critical  types  of  environmental  data  which  are  fundamental  to  engineer¬ 
ing  construction  problems  (paragraph  55^)  is  not  in  general  use,  and  it  is 
believed  that,  this  moderately  specialized  technique  may  prove  very  useful 
in  connection  with  the  environmental  data  problems  of  the  OCD  concerning 
fallout  shelter  construction  in  large  urban  areas. 
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PART  VI:  CONCIUSIOUS  AND  RECCMJ-lEiroATIOIS 

Conclusions 

5?.  Voluminous,  unpublished  data  in  various  stages  of  processing 
exist  for  all  pertinent  categories  of  environmental  information;  the  data  .ta 
are  generally  filed  in  local,  state,  or  regional  offices,  and  the  practical  ;icai 
difficulties  in  obtaining  such  information  are  significant.  For  various  is 

reasons,  advance  processing  or  preparation  of  environmental  data  for  pos-  js- 

sible  use  by  the  CCD  is  not  feasible,  except  in  certain  selected  cases. 

Empnasis  should  be  on  Increasing  the  accessibility  and  usability  of  exist-  ist- 
ing  data  rather  than  on  the  collection  or  processing  of  additional  basic  ic 
data. 

58.  It  seems  clear  that  adequate  fulfillment  of  the  envirormental  ,al 
data  requirements  of  the  CCD  centers  around  establishing  an  effective 
organizational  structure  which  will  facilitate  '■ommuni cation  and  transfer  ifer 
Of  information  from  the  data  sources  to  the  user,  i.e.  establishment  of  a  fa 
moderately  well-defined,  yet  relatively  inexpensive,  information  system.  m. 
Information  systems  which  appear  to  be  feasible  for  use  by  the  OCD  include;  iude: 
(a)  a  system  based  on  an  in-house  information  center  headed  by  a  staff 
coordinator  for  environmental  Information,  and  (b)  a  system  utilising  some  ;ome 
type  of  nonmanned,  nonautomated  data  base  such  as  a  directory  of  environ-  ■  n- 
mental  data  sources. 

59-  As  individual  data  problems  become  more  clearly  defined  through  igh 
the  functioning  of  the  information  system,  carefully  selected  data  presen-  jn- 
tation  techniques  can  be  worked  out  to  solve  them.  Virtually  the  onlj'  data  lata 
presentation  technique  which  is  pertinent  to  the  problems  of  the  OCD  and  1 

not  currently  in  wide  use  is  the  large-scale  map  presentation  of  critical  al 

environmental  data  which  is  fundamental  to  engineering  construction 
problems . 

Recommendations  for  Information  System 

60.  Based  on  the  conclusions  just  outlined,  it  is  recommended  that  at 
the  OCD  set  up  the  following  three-part  information  system  in  a  series  of  of 
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three  steps.  The  recominended  system  would  consist  of:  (a)  an  (X-D  Staff 
Coordinator  for  Environmental  Inta  who  would  be  a  professional  earth 
scientist,  (b)  a  Board  of  Hbcpert  Advisers  representing  pertinent  environ¬ 
mental  disciplines,  and  (c)  a  directory  of  Federal,  state,  municipal,  and 
private  environmental  data  sources. 

61.  The  selection  and  appointment  of  the  staff  coordinator  (step 

one)  and  the  board  of  advisers  (step  two)  should  he  carried  out  as  soon  as  a 
practical.  The  preparation  of  the  data  source  directory  (step  three)  would  ild 
follow  steps  one  and  two  after  a  six-month  to  cne-year  period  during  which  jh  ' 
time  the  staff  coordinator  could  determine  the  degree  of  detail  and  the 
scope  of  coverage  which  the  directory  should  encompass. 

Staff  coordinator 

62.  The  OCD  Staff  Coordinator  for  Environmental  Data  and  a 

small  secretarial  and  clerical  staff  would  comprise  a  small  but  effective  e 

environmental  information  center  within  the  OCD.  This  center  would  serve  » 

as  the  nucleus  or  keystone  for  the  information  system. 

63.  The  coordi.nator  should  have  as  broad  an  experience  background 

in  earth  sciences  as  possible.  His  chief  function  would  be  to  coordinate  » 

and  expedite  the  transfer  of  environmental  date,  from  the  various  source 
agencies  to  the  users  ( in-house  staff  and  contract  personnel  of  the  OCD) . 

Wherever  appropriate,  he  would  endeavor  to  place  the  user  in  direct  com¬ 
munication  with  the  pertinent  data  source.  In  addition,  it  would  be  his 
responsibility  to  determine,  in  a  six-month  to  one-year  period,  the  scope, 
extent  of  coverage,  and  degree  of  detail  which  would  be  desirable  in  the 
data  source  directory.  He  would  then  recommend  to  the  OCD  the  preparation 
of  this  directory  at  the  appropriate  time. 

Board  of  advisers 

64.  A  board  of  advisers  representing  the  pertinent  physical  environ¬ 
mental  sciences  would  provide  a  source  of  highly  competent  opinion  on  en¬ 
vironmental  data  problems  available  to  the  staff  coordinator,  and  to  the 
in-house  and  contract  personnel  of  the  OCD  when  appropriate.  Such  a  board 
shcvJ.d  probably  consist  of  ten  to  twelve  professional  scientists,  and 
should  include  individuals  representing  as  many  as  posslblj  of  the  follow¬ 
ing  disciplinary  backgrounds: 


Earth 
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lences 


Engineeriiig  Geology 
Soil  Mechanics 
Pedology 

Groundwater  Geology 
Geomorphology 


Atmospheric  Sciences 

Climatology 
Meteorology 
Atmospheric  Physics 


Hydrospheric  Sciences 
Hydrology 

Estuarine  Oceanography 
Estuarine  Ecology 


Seismology 

65.  To  lijjure  maximum  effectiveness,  the  selection  of  the  advisory 
board  should  lie  made  by  a  person  or  persons  familiar  with  both  the  scien¬ 
tific  fields  involved  ind  the  range  of  the  environmental  data  requirements 
of  the  OCD.  Where  necessary,  the  assistance  of  the  appropriate  national 
professional  iocleties  could  be  utilized.  It  is  respectfully  submitted 
that  the  individuals  who  carried  out  the  study  reported  herein,  because  of 
their  familiarity  with  the  needs  of  the  OCD  and  with  the  pertinent 
sciences,  would  be  the  logical  persons  to  select  the  advisory  board. 

Directory  of  envi- 
ronmental  data  sources 

66.  A  detailed  directory  of  environmental  data  sources,  subdivided 
by  category,  and  cross-referenced  by  topic,  geographic  area,  and  source 
agency,  would  provide  a  valuable  supplementary  element  in  the  recommended 
information  system.  Such  a  directory,  which  could  be  prepared  under  con¬ 
tract,  would  include  a  comprehensive  listing  of  virtually  all  Federal  and 
state  agency  environmental  data  sources,  as  well  as  most  of  the  appropriate 
private  organizations .  Its  principal  purpose  would  be  to  serve  as  a  sup¬ 
plement  and  support  to  the  work  of  the  staff  coordinator  in  facilitating 
contact  between  personnel  of  the  OCD  and  various  source  agencies  or  indi¬ 
vidual  authorities.  The  directory  would  be  useful  at  several  levels  within 
the  OCD,  i.e.  by  Reseaurch  and  Technical  Operations  staffs,  by  research 
project  contractors,  and  by  personnel  in  state  and  local  offices  of  the 
OCD.  Such  a  directory  would  serve  in  a  coordinator-like  fashion.  Ob¬ 
viously,  it  would  not  be  as  flexible,  and  thus  not  as  helpful,  as  the  staff 
coordinator,  out  through  wide  distribution,  it  could  perform  its  substitute 
"coordinator"  function  at  a  variety  of  places  concurrently.  Consequently, 
only  the  more  critical  problems  would  be  brought  to  the  staff  coordinator, 
and  his  work  load  would  remain  within  reason. 

67.  The  determination  of  the  appropriate  degree  of  hierarchical 
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brealidown  required  for  a  workable  directory  is  probably  the  most  critical  L 

step  in  its  planning  and  preparation,  because  cost  is  a  direct  function  of  jf 

the  degree  of  subdivisJon.  This  •'lecisicn  should  be  arrived  at  Jointly  by  y 

the  staff  coordinator  and  the  responsible  contractor. 

68.  It  should  be  noted  that  concurrently  with  compilation  of  the 
basic  information  for  the  production  of  the  directory,  much  of  the  same 
information  could  be  added  to  IBM  punch  cards  at  little  additional  cost. 

The  punch  card  deck  could  be  used  for  machine  sorting  and  retrieval  with  i 

the  IBM  equipment  currently  available  to  the  Technical  Operations  staff  of  of 
the  OCD.  The  punch  card  deck  could  also  be  used  for  periodic  updating  and  and 

revision  of  the  distributed  copies  of  the  directory. 

69.  An  example  of  a  d.- tailed  directory  of  environmental  data  sources  rces 
is  included  as  Appendix  C.  In  addition,  a  complete  research  design  for 
producing  such  a  directory,  along  with  cost  estimates,  is  presented  in 

Appendix  E. 

Mode  of  operation 

70.  These  recommendations  should  serve  to  establish  an  effective  in-  in¬ 
formation  system  for  solvi.ng  various  individual  environmental  data  problems  lems 
as  they  arise.  It  is  envisioned  that  the  recommended  system  would  function  ;ion 
in  approximately  the  following  manner: 

a.  The  in-house  staff  and  contract  personnel  of  the  OCD  would  d 

discuss  their  respective  environmental  data  problems  with 

the  staff  coordina.or. 

b.  The  coordinator  would  then  suggest  the  appropriate  Bc'’vce 
for  the  data  required  (for  example;  published  texts,  mono¬ 
graphs,  tables,  maps,  etc.,  when  such  are  known  to  him). 

If  little  or  no  published  information  exists,  then  .the 
coordinator  would  suggest  the  appropriate  source  agency  or 
individual  authority  to  be  consulted. 

jc.  The  staff  or  contract  personnel  would  then  consult  the  pub- 
lished  or  unpublisheu  source  or  sources  suggested  by  the 
staff  coordinator. 

d.  When  the  problem  warrants,  the  staff  coordinator  would  seek  ,k 
advice  from  the  board  of  expert  advisers  on  where  the  needed  ed 
information  or  professional  opinions  night  be  obtained. 

This  inl’ormation  would  then  be  communicated  to  the  user  who  .0 
would  in  turn  contact  the  soui'ce  directly. 

e.  When  the  work  load  of  the  staff  coordinator  (l.e.  the  number  ler 
of  requests  for  assistance)  so  warrants,  seep  three  (prepa. 
ration,  printing,  and  distribution  of  the  data  source 
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directory)  should  bo  carried  out  under  contract.  The  use  of  ;  of 
the  directory  would  supplement  the  work  of  the  staff 
coordinator  as  outlined  in  paragraph  66. 

Adequate  utilization  of  this  information  system  should  allow  rapid  location  tion 
of  the  appropriate  data  source  and  subsequent  transfer  of  data  from  source  cce 
to  user. 

Recommendations  for  Data  Presentation  Techniques 

71.  The  OCD  specifically  requested  that  wherever  possible  in  this  is 

feasibility  study,  attempts  be  made  to  project  the  planning  and  probable  le 

needs  of  the  OCE  for  at  least  five  years,  and  that  recommendations  be  based  based 
on  this  long-range  view.  In  this  regard,  the  probability  seems  great  that  that 
a  large-scale  shelter  construction  program  will  eventually  be  carried  out,  out, 
even  though  such  a  program  is  not  currently  under  way.  Any  such  construe-  .ruc¬ 
tion  program  would  require  extensive  detailed  data  on  the  effects  of  envi-  >nvi. 
ronmental  conditions  on  shelter  site  selection  and  construction.  It  is  .s 

believed  chat  the  most  practical  and,  in  the  long  run,  the  most  inexpensive  ..nsive 
way  of  presenting  such  data  is  by  means  of  large-scale  specialized  maps  of  s  of 
the  type  described  in  Appendix  D. 

72.  Accordingly,  it  is  recommended  that  a  pilot  program  be  initiated  .ated 
in  which  engineering-geologic  map  folios  would  be  prepared  for  parts  or  all  all 
Of  three  major  cities  in  the  United  States.  The  three  cities  should  repre-  pre¬ 
sent:  (a)  widely  divergent  environmental  conditions,  (b)  varying  quanti-  i. 
ties  of  existing  and  available  environmental  data,  and  (|c)  divergent  oondi-  tidi- 
tions  in  regard  to  the  character  and  number  of  shelter  !  places  currently 

available.  Cities  which  might  meet  such  criteria  incluae!  San  Francisco, 

11 

Seattle  Phoenix,  Denver,  Kansas  City,  St.  Louis,  Minneapiolis,  Detroit, 

Atlanta,  Philadelphia,  and  Boston.  Various  types  of  cooperative  financing  :ing 
should  be  sought  for  this  pilot  program.  I 

73"  The  OCD  Staff  Coordinator  for  Environmental  Data  should  serve  in  e  in 
an  auivisory  capacity  in  the  implementation  of  this  program.  A  resesurch  de-  ,  de¬ 
sign  and  a  cost  estimate  for  the  program  are  included  in  Appendix  E. 
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APPENDIX  A:  ENVIRONMENTAL  DATA  CATEGORIES 


General  Statement 


1.  The  following  list  of  environmental  data  categories  was  prepared 
by  personnel  of  the  IVES,  working  in  cooperation  with  OCD  personnel  and  re¬ 
search  project  contractors  of  the  OCD.  It  serves  as  a  basis  for  an  ap¬ 
praisal  of  the  current  national  status  of  environmental  information  perti¬ 
nent  to  the  needs  of  the  OCD. 

2.  Underscored  subcategories  sire  those  which  appear  to  be  deriva¬ 
tives  or  functions  of  other,  more  fundamental  subcategories. 

3.  Probable  OCD  applications  of  the  various  data  categories  listed 
below  are  represented  by  a  series  of  numbers  in  parentheses  following  the 
headings  to  which  they  apply.  The  specific  applications  which  these  num¬ 
bers  represent  are  as  follows: 

1.  General  shelter  design  problems 

2.  Shelter  site  selection 

3.  Shelter  construction 

4.  Shelter  ventilation  and  cooling 

5.  Shelter  water  supply 

6.  Post-attack  emergency  water  supply 

7.  Fire  potential 

8.  Fallout  pattern 

9.  Decontamination  problems 

10.  Emergency  communications 

11.  Thermal  countermeasures 

12.  Svacuation 

13.  Public  relations 

Data  Categories 


rS#' 


TERRAIN  CONFIGURATION 

A.  Megageometry  (1,  2,  T,  8,  9,  10,  12) 

B.  Microgeometry  (9) 
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II.  soils 

A.  Soli  type  (engineering  and  pedologlc  claasUricatlon) 

(1,  2,  3) 

B.  Chemical  and  mlneraloglcal  composition  (2,  3,  9) 

C.  Riyslcal  properties  (1,  2,  3,  k) 

D.  DlstrlhutlonsJL  data  (thickness,  areal  extent)  (1,  2,  3) 

E.  Construction  characteristics  (1,  2,  3) 

F.  Tral'flcablllty  characteristics  (2,  12) 

III.  BEDROCK 

A.  Rock  type  (engineering  and  geologic  classification) 

(1,  2,  3) 

B.  Chemical  and  mineral  composition  (2,  3) 

C.  Weathering  charactcx'lstlcs  (2,  3) 

0.  Physical  properties  (1,  2,  3,  k) 

E.  Distributional  data  (thickness,  areal  extent) 

F.  Construction  characteristics  (1,  2,  3) 

IV.  GEOIOGIC  PHENOMENA 

A.  Structxural  relations  (l,  2,  3) 

B.  Mass-wasting  potential  (2,  3) 

C.  Seismic  potential  (1,  2,  3) 

V.  VBGEfATION 

A.  Major  vegetative  types  (7»  9) 

B.  Physlognonw  (1,  ",  3,  8) 

C.  Fire  piopagation  characteristics  (1,  2,  3,  7,  12) 

VI.  GROUNDWATER 

A.  IVpe  of  groundwater  body  (4,  5>  6) 

B.  Distributional  data  (depth,  extent)  (1,  2,  4,  5,  6) 

C.  Geologic  relation  of  groundwater  body  (3>  6) 

D.  Permeability  sind  transmlssibillty  of  aquifer  eind  valdose 
zone  (5»  6) 

£.  Fhyslcsil  properties  of  water  (4,  9,  6) 

F.  Chemical  properties  (l,  3,  6) 

G.  Feasibility  of  well  installation  (4,  5,  6) 

H.  Hardware  data  on  existing  wells  (3,  8) 

VII.  SURFACE  WATER 

A.  Runoff  velocity  and  discharge  (l,  2,  3,  6) 
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B.  Inflow-outflow  relations  for  standing  water  bodies  (6,  9) 

C.  Distribution  data  (drainage  basin  limits,  etc.)  (6,  7) 

D.  Physical  and  chemical  choiracteri sties  (4,  12) 

E.  Storm  and  tidal  effects  (l,  2,  3) 

F.  Utilization  (6,  9) 

VIII.  mJPERATURES 

A.  Air  temperature;  standard  observational  data  and  micro¬ 
climatic  data  (4,  8,  11) 

B.  Earth  temperature  (l,  4,  6) 

IX.  RADUTIOK 

A.  IVpe 

B.  Dimensional  data  (intensity,  duration)  (4) 

C.  Modifying  effects  (cloud  cover,  etc.)  (4) 

X.  PRECIPITATION  AND  OTHER  AIWOSPHERIC  MOISTURE 

A.  IVpe 

B.  Dimensiom.l  data  (volume,  intensity,  frequency,  direction) 

(1,  6,  7,  8,  9) 

C.  Cloud  cover  and  fog  (8,  11) 

XI.  WINDS 

A.  Near  surface  (4,  7»  9) 

B.  Winds  aloft  (8) 

XII.  BACKGRCUI®  RADIATION  COUNT 

A.  Cosmic  (13) 

B.  Soil.s  and  bedrock  (l,  I3) 

C.  Water 

D.  Food  products 

XIII.  RADIO  PROPAGATION  AND  ELECTROMAGNETIC  PHENCMENA 

A.  Ground  conductivity  (10) 

B.  Spectrum  character. sties  (lO) 

C.  Climatological  and  auroral  effects  (lO) 

D.  Secular  effects 

E.  Level  of  ambient  Industrial  noise 

F.  Terrain  and  architectural  obstructional  effects  (2,  10) 
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Prefatory  Note 

The  following  pages  are  an  exanpte  of  a  highly  detailed  or  first,  second, 
and  third  order  directory  of  environfflental  data  sources  (see  Appendix  E,  para- 
graph  6).  This  exa4.'jple  includes  only  representative  pages  selected  fr^'n  the  Bed* 
rock  and  Climate  categories.  These  illustrate  the  type  of  subject  matter,  cover¬ 
age,  degree  of  detail,  and  format  of  the  proposed  directory.  Examples  of  index 
pages  are  also  included. 

It  is  emphasized  that  the  data  contained  in  this  example  have  not  been 
checked  with  the  source  agencies,  and  must  therefore  be  considered  illustrative 
only. 


DIRECTORY  OF  ENVIRONMENTAL  DATA  SOURCES 

cMims 


TERRAIN  CONFIGURATION 

NATIONAL 
General 
Megageomelry 
Microgeotnetry 
BY  STATES 

Same  topics  as  applicable 

SOILS 

NATIONAL 

General 

Engineering  soil  type 
Chemical  and  mineralogical  properties 
Physical  properties 
Thermal  properties 
Construction  characteristics 
Trafficability  characteristics 
CY  STATES 

Same  topics  as  applicable 

_ EXAMPLE  IPLE 


BEDROCK 

NATIONAL 

General 

Rock  type  (geologicn!  '■lassilication) 

Rock  type  (engineering-geologic  classification) 
Chemical  and  mineralogic  composition 

Weathering  characteristics 

Physical  properties 

Then.al  properties 

Construction  characteristics 

EXAMPLE  INCLUDES 

Same  topics  as  applicable 

ALABAMA  ONLY 

GEOLOGIC  PHENOMENA 


NATIONAL 

General 

Structural  relations 
Mass  wasting  potential 
Seismic  shock 

BY  STATES 

Same  topics  as  applicable 
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Vegetation 


NATIONAL 

General 

Physiognomy 

Fire  propagation  characteristics 
BY  Sl'ATES 

Same  topics  as  applicable 
SROUNDWATER 


NATIONAL 

General 

Type  and  dimensions  of  water  body 
Geological  relationship  of  water  body 
Physical  properties  of  aquifer 
Physical  and  chemical  properties  of  water 
Feasibility  of  well  installation 
Hardware  information 
BY  STATES 

Same  topics  as  applicable 
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Surface  water 


NATIONAL 

General 

Physical  and  chemical  characteristics 
Dimensional  information  (size  of  c  ainage  basin,  etc.) 

Volume  and  discharge  information  . 

:  Utilization 

BY  STATES 

Same  topics  as  applicable 

_ _ EXAMPLE 

CLimTE 

NATIONAL 

'  General _ _ _ 

j  Temperature 

]  Precipitation 

Other  atmospheric  moisture 
Radiation 
i  Winds. 

I  Special  climatic  effects 

BY  STATES 

Same  topics  as  applicable 

BACKGROUND  RADIATION 

i 

NATIONAL 

General 

Cosmic 

I  Soils  and  bedrock 

Other  materials 


BY  STATES 

Same  topics  as  applicable 

RADIO  PROPAGATION  AND  ELECTROMAGNETIC  PHENOMENA 

NATIONAL 

General 

Ground  conductivity 

Spectrum  characteristics 

Climatological  and  auroral  effects 

Secular  effects 

Man-made  noises 

Others 

BY  STATES 

Same  topics  as  applicable 
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AGENCIES: 


Geologic  Division,  U.  S.  Geological  Survey, 

General  Services  Administration  Building 
F  Street  between  ISth  sr>d  19th  Sts.»  N.W. 

Washington  25.  0.  C. 

Area  Code:  202.  REpubtic  7-1820  (Fed.  Code  183) 

T.  B.  .Volen,  Director;  Chartet  ff.  .4n«/^rtoA«  Chief  Geologist 


Geologic  Division  activities  include  geologic,  geochemical,  and  geophysical  il 
investigations  in  following  branches; 


1.  Economic  Geology  Branches: 

Base  and  Ferrous  Metals 
Engineering  Geology 

Geochemical  Exploration  and  Minor  Elements 
Light  Metals  and  Industrial  Minerals 
Organic  Fuels 
Radioactive  Materials 


7.  Regional  Geology  Branches: 

New  England 
Eastern  States 
Kentucky 

Southern  Rocky  Mountains 
Northern  Rocky  Mountains 
Southwestern  Slates 
Pacific  Coast  States 
Alaska 

Paleontology  and  Stratigraphy 
Paleotectonic  Maps 
Regional  Geophyaics 


3.  Eiperimental  Geology  Branches: 

Cruatal  Studies 

Experimental  Geochemistry  and  Mineralogy 
Field  Geochemistry  end  Petrology 
Isotope  Geology 
Theoretical  Geophysics 
Geochemical  Census 


4.  Other  Branches: 

Analytical  Laboratories 
Astrogeology 
Foreign  Geology 
Library 

Military  Geology 
Special  Projects 


Pi'lnclpal  Orficea  at  Federal  Center.  Denver  25,  Coloradc,  and  at  345  Middletield  Road,  ,d, 

Munlo  Park,  California. 
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MAPS: 

1.  “Geologic  map  ot  Ihe  Uniied  Stales,"  U.  S.  Geolor  cal  Survey,  1932. 

Scale  -  1:2,500,000. 

2.  “Tectonic  map  of  Ihe  United  States,**  American  Association  of  Petroleum 
Geologisis,  1944.  Scale  -  1:2,500,000.  Out  of  print,  being  revised. 

3.  “Basement  took  map  of  North  America  from  20°  to  60°  N.  latitude,**  U.  S.  Geological 
Survey.  Scale  -  1:5,000,000.  Compiled  by  a  committee  of  the  American 
Association  of  Petroleum  Geologists,  P.  T.  F  a-vr.,  chairman. 

4.  “Rock  types  niap  of  Alaska,'*  by  L.  A.  Yehle,  1).  S  Geological  Survey,  re¬ 
search  in  progress,  1961. 

5.  “Map  of  the  landforms  of  Ihe  Uniied  Stales,”  by  E.  Raisz,  Institute  ot  Geographical 
Exploration,  Cambridge,  1943.  3d  rev.  ed.  Copies  may  be  obtained  from  the 
author  (Harvard  University)  at  $0.50  each. 

BIBLIOGRAPHIES: 

1.  “Bibliography  of  North  American  geology,"  U.  S.  Geological  Survey.  Published  in 
the  Bulletin  series  as  follows:  746-747  (1785-1918).  823  (1919-28),  937 
(1929-39),  938  (1940-41),  949  (1942-43),  952  (1944-45),  958  (1946-47),  968 
(1948),  977  (1949),  985  (1950),  1025  (1951),  1035  (1952-53),  1049  (1940-49), 
1054  (1954).  Listed  in  Publications  of  the  U.  S.  Geological  Survey  with 
prices  of  those  in  print. 

2.  “Geological  abstracts,”  Geological  Society  of  America.  Published  quarterly 
for  the  American  Geological  Institute.  Contains  authors*  abstracts  repro¬ 
duced  from  most  U.  S.  journals  and  publications  of  Government  agencies. 
Limited  foreign  coverap.''.  Order  from  the  Geological  Society  of  America. 

3.  "Bibliography  of  tinrses  in  geology,”  Petroleum  Research  Corporation, 

1252  Arapahoe  St.,  Denver,  Colo.  Lists  name  of  author,  title  of  thesis,  de¬ 
gree,  and  data.  Includes  84  colleges  and  universities. 

4.  “Directory  of  geological  material  in  North  America,”  by  J.  V.  Howell  and  A.  I. 
Levorsen.  American  Geological  Institute,  Washington,  1957.  (NAS-NRC 
Publication  No.  556). 

LISTS  OF  PUBLICATIONS: 

1.  “Publications  of  the  U.  S.  Geological  Survey”  '1880-1958).  Revised  and  reprinted 
every  5  years  (last  issued  in  1958);  yearly  supplement.  Also  issues  monthly 
notices  of  rtew  publications.  Free  on  application  to  U.  S.  Geological  Survey, 
Washington  25,  D.  C.,  Denver  Federal  Center,  Denver,  Colo.,  and  Public  In- 
tpiiries  Offices  at  Denver,  Salt  Lake  City,  Utah,  Los  Angeles,  Calif.,  and 
Anchorage,  Alaska  (see  under  states  for  Ir-cal  addresses). 
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GENERAL 

LISTS  OF  PUBLICATIONS  (Con't); 

2.  ''Reports  and  maps  of  the  Geological  Survey  released  only  in  the  open  files.  1961,” 
Betsy  A.  Weld,  Erwin  S.  Asselstine.  and  Arthur  Johnson,  Geologica! 
Survey  Circular  463,  free  on  application  to  the  U.  S.  Geological  Survey, 
Washington  25,  D.  C. 

3.  "List  of  publications  of  the  U.  S.  Bureau  of  Mines,"  order  from  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.  Includes  listings  of  bibliogra* 
phies  on  various  subjects.  Cumulative  list  of  publications  issued  by 
the  Bureau  of  Mines  from  July  1,  1910,  to  Jan.  1,  1960. 

List  of  Bureau  of  Mines  publications  and  articles,  Jan.  1  to  Dec.  31, 
1%1,  with  subject  and  author  index. 


ROCK  TYPE  •  GEOLOGICAL  CLASSIFICATION 


HAPS: 

"Geologic  map  of  the  United  States"  (above).  Shows  areal  distribution  of  rock 
systems  with  some  subdivided  into  groups. 

Larger  scale  geologic  maps  (of  smaller  areas  of  the  United  States)  show 
areal  distribution  of  groups  and  formations.  Legend  generally  gives  aver< 
age  rock  types  representative  of  the  mapped  stratigraphic  units,  i.e. 
Sundance  sandstone  or  Morrison  formation:  shales,  thin  sandstones,  etc. 
Larger  scale  maps  give  approximate  thickness  of  unit,  some  information 
on  lithologic  variation  vertically  and  laterally.  See  Index  of  Geologic 
Mapping  (U.  S.  Geological  Survey)  for  each  state. 

HANDBOOKS  AND  OTHER  REFERENCES: 

"Lexicon  of  geologic  names  of  the  United  States,"  M,  Grace  Wilmarth,  U.  S.  Geo¬ 
logical  Survey  Bulletin  896,  Part  I,  A-L,  Part  2,  M-Z,  1938  (S5.25  per  set). 


PHYSICAL  PROPERTIES  (Spicilic  Griiity,  Slrei(tli  Priiiirtiis, 
Oefiraatiii  Ckarictiristic:) 


AGENCIES; 


1.  Theoretical  Geophysics  Branch,  Geologic  Division,  U.  S.  Gaalogical  Survey, 

Washington  25,  D.  C. 


_ ,  Chief 

Area  Code:  202,  REpublic  7-1820,  E*t.  __ 
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PHYSICAL  PROPERTIES  |S|iecific  Gravity,  Strength  Properties, 
DeformatioR  Characteristics] 

AGENCIES  (Con't): 

2.  Geophysical  Laboratory,  Carnegie  Institute  of  Washington 

WashinKton  5,  D.  C. 

fh.  PAilip  //.  AhflMon,  Director 

Area  Coder  'i02,  WOodley  6<^J34 

3.  Applied  Physics  Research  Laboratory 

U.  S.  Bureau  of  Mines 

Cotlefie  Park.  Marytand 

Dr.  Leonard  Obrn,  Chi^f 

Area  Code:  202.  UNiversity  4«3 100 

HANDBOOKS  AND  REFERENCES: 

1.  "Physics  ol  the  crust,"  by  F.  Birch.  In;  “Crust  of  the  earth,"  Geological 
Society  of  America,  Special  Paper  62,  1955. 

2.  "Rock  deformatiofl," edited  by  D.  Griggs  and  J.  Handin.  Geological  Society 
of  Americe.  Memoir  79.  1%0. 

3.  "Physical  piopefties  of  evaporitemirerals,"  fay  E.  C.  Robertson.  U.  S.  Geo¬ 
logical  Survey,  Open  File  Report  No.  TEI-821,  1962. 

4.  Papers  published  in:  "Ttansaclions  ol  the  Society  of  Rheology,"  E.  H.  Lee, 

Brown  University,  editor.  New  York:  laterscience  Publishers.  Issued 
annually  since  vol.  1,  1957. 

5.  Papers  published  in;  "Syntwsia  on  rock  mechanics."  The  symposia  are 
sponsored  by  the  raining  engineering  departments  of  the  University  of 
Minnesota,  Pennsylvania  State  University,  and  the  Colorado  School  of 
Hines.  First  symposium  1956  through  fifth  symposium  to  be  held  April 
1963  at  the  University  of  Minnesota. 

6.  Papers  published  in:  "Journal  of  geophysical  research,"  Issued  monthly  by 
the  American  Geophysical  Union,  1515  Massachusetts  Ave.,  N.W., 
Washington  5,  D.  C.  Vol.  1  (1895)  -  present. 

PHYSICAL  PROPERTIES  (FtiiRze  Thaw  Ckaricttri^ts  aid 


FrizeR-Graiid  PkeRiaeRa) 


AGENCIES: 

1.  Cold  Regions  Research  &  Engineering  Laboratory 

U.  S.  Anny  MAlenel  Command 

P,  O.  Box  282 

Hanover,  New  Hampshire 

2.  Geophysics  Branch,  U.  S.  Geological  Survey 

Menlo  Park,  California 

Dr,  Arthur  Loeht  'acA,  Chief 

Area  Code:  DAvenport  5*6761 


>“V,* 
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PHYSICAL  PROPERTIES  (Freeze  Tka«  Characteristics  aed 
Frezei-Ground  PkenBieia] 

AGENCIES  (Con’tl:  .j 

3.  Division  of  Building  Research 

Nutlonai  Reaeurch  Councit  of  Canada 
Ottawa,  Canada 

BAS/C  REFERENCES: 

1.  *'Frost  action  in  roads  and  airfields,  a  review  of  the  fiteraturc  !?S5'19SI,'* 
Highway  Reftearch  npard,  Spetiat  Report  No.  1,  National 
Academy  of  Sciences  »  National  Research  Council  Publication 
211,  2101  Constitution  Ave.,  Washington  25,  D.  C.  1952. 

2.  “Frost  action  in  soils"  (a  symposium),  Highway  Research  Board, 
Special  Report  No.  2.  National  Academy  of  Sciences  •  National 
Research  Council  Puhlicntion  213,  2101  Constitution  Ave., 
Washington  25,  D.  C,  1952. 

3.  Publications  of  the  Cold  Regions  Research  &  Engineering  Labo¬ 
ratory  (iormerly  SIPRE).  Cover  many  aspects  oi  frost  action  and 
ft02en-ground  phenomena.  See  particularly:  "Review  Of  properties 
of  snow  arvd  ice,"  SIPRE  Report  4,  July  1961. 

BIBLIOGRAPHIES: 

1.  “A  bibliography  on  snow  aird  ice,"  by  D.  C.  Pearce.  Nailonal  Research 
Council  of  Canada.  Publication  No.  2534,  October  1951. 

2.  “Bibliography  on  snow,  ice,  and  permafrost  with  abstracts"  (vols.  1  through 
4  were  titled  "Annotated  bibliography  on  snow,  ice,  and  perma¬ 
frost"),  SIPRE.  Vols,  1  f.5epf.  1951)  through  13  Qan,  1959). 

INDIVIDUAL  AUTHORITIES: 

1.  Prof.  /I.  A.  Washburn 
Department  of  Geology 
Yale  University 

New  Haven.  Connecticut 

(Frost  action,  mass  wasting,  solifluction,  patterned  ground) 

2.  Prof,  froy  L.  P^we 
Department  of  Geology 
University  of  AltsKa 
College,  Alaska 

(Permafiost  phenomena  related  to  engineering  problems) 

3.  \fr.  ].  A.  Philainvn 

Divtaion  of  Building  Research 
National  Research  Council  of  Canada 
Ottawa,  Canada 

(Permafrost  phenomena  in  relation  to  engineering  problems) 
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PHYSICAL  PBOPEIITIES  (Freezc-Tkaw  Gkaracteristics  aad 
FrozeR-GroBBd  Pbeasiaeaaj 

INDIVIDUAL  AUTHORITIES  (Con'i): 

4,  Prof.  K.  R. 

JoirtI  HlKhw«y  Keftc.-trch  Project 
Purdue  University 
Lsfayetle,  Indians 
(Frost  action) 

5.  See  also  individuals  cited  in  ”FfOSt  action  in  soils,**  Highway  Research 
Board,  Special  Report  No.  2,  NAS-NRC  Publication  213,  1952. 

CONSTRUCTION  CHARACTERISTICS 

Note:  Little  or  no  tabulated  data  are  available  for  individual  furmations  but 
considerable  data  are  available  in  agency  files  concerning  the  prop* 
erties  of  a  given  rock  type.  Some  degree  of  prediction  is  possible  with 
respect  to  specific  characteristics.  This  is  based  on  a  detailed  knowl* 
edge  of  the  given  rock  type,  its  structural  fabric,  its  past  geologic  his¬ 
tory.  and  the  historic  record  of  its  performance  as  an  engineering  material. 

AGENCIES: 

1.  U.  S.  Army  Corps  of  Engineers,  Division  and  District  Offices 

(See  sections  on  various  states  for  addresses) 

2.  Engineering  Geology  Branch,  U.  S.  Geological  Survey 
Branch  and  Local  Offices 

(Sec  sections  on  various  states  (or  addresses). 

Main  Office: 

Fedfcfal  Center 

CuloriHiu 

Dld|t.  2.S.  Room  1830.  Entrance  G 

ATr.  OaviJ  J.  Chief 

Aree  Code:  303,  OElmont  3-3611,  Ext.  371  ' 

3.  See  also  State  Geological  Surveys  and  State  Highway  Departments. 

INDIVIDUAL  AUTHOfffT/E5: 

1.  Mr.  Manuel  G,  floni7/a 

1 1  Roselita  Lane 
Millbrae.  California 

2.  Mr.  Edward  R.  Rurue/I,  Jr. 

P.  O.  Box  U6 
Upperville,  Virginia 

3.  Mr.  Edwin  B.  Eckel 
U.  S.  Geological  Survey 
Federal  Center 
Denver,  Colorado 
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INDIVIDUAL  AUTHORITIES  (Con’i): 

4.  .Vi*.  Clifford  A.  Kaye 
U.  S.  Oeolo|{icat  Survey 
270  Dertmoulh  St. 

Boaton  16,  Maaaachutetta 

5.  Vr.  Ceorge  .4.  KUrxrk 
Department  of  ecology 
Cornell  Univeraity 
Ithaca.  New  York 

6.  l)r.  Charie.t  R.  AoM  I 

A.P.O.  75i 

Seattle,  Washington 

U.  S.  Army  Research  &  Development  Office,  Alaska  I 

7.  f)r,  John  r.  MrCitl  ^  jl  j| 

Department  of  Geology  |  ' 

University  of  California 
Los  Angeles  24,  California 

8.  ^r,  Robert  II.  Sesbitl 

Office.  Chief  of  Engineers 

Dldg.  T  ? 

Gravelly  Point 
Wsshingtr«n,  D.  C. 

REFERENCES: 

1.  “Engineering  pfoperties  of  rocks,'*  in:  Principles  of  Engineering 
Geology  and  Geotechnics,  by  D.  P.  Krynine  and  W.  R.  Judd. 

New  York:  McGraw<Hill,  1957. 

2.  “Pock  3S  3  CCr:tri)Clton  material, '*  in;  Principles  of  Engineering  g 

Geology  and  Geotechnics  (see  above). 

3.  “Symposium  on  surface  and  subsurface  reconnaissance.'*  American  Society 
for  Testing  Materials,  Special  Technical  Publication  122, 

Philadelphia,  1952. 

4.  “Geologic  Structure  stability  arsj  deep  protective  coiisliucl.v.i/*  Air_Force  *1 

Special  Weapons  Center.  Kirtiand  AF  Base,  New  Mexico,  Report  I  | 

No.  TDR-61-93,  November  1961.  ' 

5.  '‘Engineering  geology  principles  o(  subterranean  installations,"  by  G.  A. 

Kiersch.  Economic  Geology,  vol.  AO,  No.  2,  pp.  208-222. 

Mar.  1951. 

6.  "Behavior  of  malsrials  in  the  earth's  crust,”  Quarterly  of  the  Colorarro 
School  of  Mines,  vol.  52,  No.  3,  1957.  Includes  papers  on: 

(I)  basic  concepts  of  materials  behavior,  (2)  deformation  in  geo¬ 
logic  masses,  (3)  stress  instrumentation  and  interpretation,  and 
(4)  aupport  of  underground  openings. 
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REFERENCES  (Con’i); 

7.  "Effects  of  elastic  piopetties  of  rocks  on  civit-enginceting  structures 

by  W.  R.  Judd.  (Abstract)  Butletin  of  the  Geotogicat  Society 
of  America,  vol.  69,  No,  12,  Part  2,  p.  1595,  Dec.  1958. 

8.  “Graphical  statistical  analysis  of  fracture  patterns  in  rock  encountered  in 
engineering  projects,"  by  A.  E,  Abo,  Butletin  of  the  Geotogicat 
Society  of  America,  vol.  71,  So.  11,  pp.  1719-1720,  Nov.  1960. 
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ALABAMA 

(ENERU 

AGENaeS: 

Geological  Survey  of  Alatama 

P.  O.  Drawer  **0'* 

University,  Alsbsms 
Phone:  758-16CM  Ares  Code:  205 
K.  l.aMof^auu,  Stale  Geologist 
Staff  of  five  geologists 

U.  S.  Geological  Survey 

Fuels  Branch 

Northington  Campus,  University  uf  AlsbariHi 
University,  Alabama 

U.  S.  Geological  Survey 

Ground  Vater  Branch 
Building  6 
University,  Alabama 

U.  S.  Army  Corps  of  Engineers 

(Mobile  District  Office) 

2301  Grant  St..  Box  1160 
Mobile  7.  Alabama 

MAPS: 

"Gtolojic  map  of  Alabama,"  by  Alabama  Coological  Survey, 
scale  -  1:500,000.  1926 

BIBLIOGRAPHIES: 

"Bibliography  of  Alabama  geology,"  E.  L.  Hastings,  Alabama 
Geological  Survey  Bulletin  67.  This  publication,  along 
with  Bulletin  47  of  the  Alabama  Geological  Survey,  gives 
a  complete  bibliography  of  Alabama  geology  through  1958. 

OTHERS; 

Alabama  Geological  Survey  Libtary,  Hr,,  smv  Tiu>ni$,  Librarian. 

This  library  contains  extensive  holdings  of  Alsbsiss  geology. 
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ALABAMA 

ROCK  TYPE  •  GEOLOGICAL  CLASSIFICATION 

MAPS: 

1 

/ 


2.  "Geologic  index  map  of  Alabama,"  by  L.  Boardman  and  E.  Watson. 

U.  S.  Geological  Survey.  19S1.  Outlines  areas  covered  by 
geologic  mapping  and  references  each  map  or  report  cited. 

Note:  Best  map  coverage  is  in  the  central  and  east  central 
parts  of  the  state  (east  and  northeast  of  Tuscaloosa). 

Scales  rangr*  from  1:38,000  to  1:1,280.000. 

3.  County  geologic  maps  in  progress  include  the  following: 

Autauga  Etowah  f4aron{o 

Butiock  Franklin  Morgan 

Calhoun  Hate  Pickena 

Cotb«rt  Laud^dal^  St.  Ctair 

Eacafrfcia  Lim«atone  Tuscaloosa 

SECTIONS; 

1.  State  geologic  map  (cited  above).  Shows  lithology  and  folding 
along  four  structure  sections  which  cross  the  map  at  various 
trends, 

2.  Larger  scale  sections  fot  selected  areas  are  contained  in  spe¬ 
cific  reports  by  the  Alabama  Geological  Survey  and  by  the 

0.  S,  Geological  .Survey  (bulletins  and  Water  Supply  Papers). 
Sections  related  to  Old  trips  published  by  the  Southeastern 
Geological  Society,  Bos  541,  Tallahassee.  Fla. 

SmSURFACE; 

1.  lire  Alabama  Geological  Survey  has  extensive  files  of  unpub¬ 
lished  graphic  and  descriptive  logs  from  oil  and  water  wells. 
Consult  Mr,  Charles  Copeland, 

R3GR  TYPE  -  ENGINEERING  GEOLOGICAL  CLASSIFICATION 

MAPS; 

1.  No  St  ie  map  available.  Large*sca!e  maps  of  selected  sites 
avail  ble  f^om  the  U.  S,  Army  Engineer  District,  Bilobile.  Addi- 
tion  .  data  available  from  the  Bureau  of  Materials  and  Research, 
Alaoatna  State  Highway  Department.  Contact  Mr,  Dotiald  Palmore, 
Montgc  .lery  office. 


"Geclogic  map  of  Alabam  ,**  by  Alabama  Geological  Survey, 
ijcale  •  1:500,000,  T926.  Legend  gives  columnar  sections 
for  Ceno^ctc,  Mesozoic,  and  Paleozoic.  Representative 
thickness  of  units  and  characteristic  lithology  are  shown. 
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PHYSICAL  PROPERTIES 

ACENCieS: 

1.  U.  S.  Army  Engineer  District,  Mobile 

(Cited  above) 

Stren(>th  properties  and  deformation  characteristics 

2.  Geological  Survey  of  Alabama 
U.  S.  Geological  Survey 

(Cited  above) 

Structural  fabric,  pornsity,  and  permeability 
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GENERAL 


AGENCIES: 


U.  S.  Weather  Bureau,  Department  of  Commerce 

24ih  ut  M  Street,  N.W. 

W«shin(?ton  25,  D.  C, 

F.  W.  Rtichftderfrr,  Chtef 

Area  Code:  202,  965-2400,  Federal  Code;  IQt 

Bureau  consists  of: 

Central  Office 

Office  of  Meleornlovrscul  Research 
Office  of  Climalolut^v 
Hydrologic  Service*.  DtviKiun 

Instrumental  Knutneerir.i;  Division  ... 

Observations  jr.d  Station  Facilities  Division 
National  Meteorological  Center 

Telephone  and  personal  requests  for  general  technical  information 
can  be  made  to  any  V.  S.  Weather  Bureau  field  station  or  the  U.  S, 
Weather  Bureau  Central  Office  in  Washington,  D.  C,  Mail  requests 
«hou!d  be  addressed  to:  Chief,  U.  S.  Weather  Bureau,  Washington  25, 
D.  C.  All  inquiries  concerning  active  or  completed  U,  S.  Weather 
Bureau  research  projects  should  be  addressed  to:  Director,  Meteoro¬ 
logical  Research,  U.  S.  Weather  Bureau,  Washington  25,  D.  C. 

The  U.  S.  Weather  Bureau  Library  maintains  a  personnel  list  of 
subject  specialists  who  are  equipped  to  provide  detailed  information 
on  their  respective  areas  of  research. 

The  U,  S.  Weather  Bureau’s  research  and  development  programs  pro¬ 
duce  scientific  and  technical  information  in  the  following  categories: 

(a)  Meteorology:  Synoptic  and  dynamic  meleofology,  upper  atmosphere 
research,  atmospheric  and  solar  radiation.  micrcmeteoroloRy, 
•nesometeoroloov.  rvUorolo^ical  statistics,  pclar  research,  atnos- 
pherte  circulation,  air  pollution,  and  oceanographic  meteorolosv 

(b)  Physics  of  the  atmosphere:  Physics  of  precipitation,  cloud 
particles,  atmospheric  electricity  and  acoustics 

(c)  Climatology:  Synoptic  climatology,  upper  atmosphere  climatology, 
bioclimatology,  climatic  trends,  statistical  climatology,  and 
microclimatology 

(d)  Hydrology:  Hydrometeorology;  river  stages;  and  flood,  river,  and 
water-supply  forecasting 

(e)  Weather  forecasting:  Numerical  prediction,  short-range  forecasting, 
extended-range  forecasting,  and  severe  stoim  forecasting 

(f)  Instrument  engineering:  Engineering  development  of  weather 
instruments,  meteorological  satellites 

Office  of  Climatology 

Federal  Office  Bldg.  No.  4 

Suitland,  Maryland 

Dr.  Helmut  E.  Landsberg,  Director 

Area  Code:  202.  REpublic  5-2000,  Ext.  7287 

Includes:  Climatologic  Investigations  Branch,  Climatic  Field 

Service  Branch,  Climatic  Advisory  Service  Branch,  and  the  National 

Weather  Records  Center, 
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AGENCIES  (Con't): 

1.  U.  S.  Weather  Bureau  (Con't) 

National  Weather  Records  Center 
Aahrvillc,  North  Citrolinu 
tlf.  (irruiti  Hartrtr,  Oirvrtor 
Arm  Code;  704, . . . .  . . 

The  center  is  the  principal  statistical  center  and  archive  for 
weather  records. 

The  United  States  is  divided  into  six  areas,  each  under  the  responsi* 
bility  of  an  Area  Climatologist.  Climatologists  are  also  located  in 
most  states  and  territories. 

2.  Air  Weather  Service,  U.  S.  Air  Force 

Climutic  Center 

Annex  2.  22S  D  Street,  S.E. 

WMxhinKton  2S.  D.  C. 

t.t.  ('.ol.  f.'.  f.  ¥om-%  Director 

Aren  Code:  202,  STerlma  3-5200,  Ext.  J51 

Ail  Force  weather  records  are  incorporated  in  the  National  Weather 
Records  Center  at  Asheville,  North  Carolina. 

PUBLICATIONS: 

I.  “Scientillc  Inlofmalion  activities  of  Federal  agencies,  U.  S.  Wealhet  Bureau,” 
National  Science  Foundation.  Publication  No.  NSF  bO-58, 

Washington,  1960. 

The  U.  S.  Weather  Burenu  publications  are  arranged  in  five  types: 
Research  Publications,  Technical  Publications,  Ctimatological 
Publications,  Training  Pnbli. 'aliens,  and  Miscellaneous.  The 
CHm.-'ologicn!  Publications  include  the  following  summaries: 

1.  "Monthly  and  annual  national  suinmary  ol  climatological  data."  Includes 
surface,  storm,  flood,  upper  air,  solar  radiation,  temperature, 
and  precipitation  data. 

2.  "Climalcgraphy  ol  the  United  Slates.”  Decennial  census  of  U.  S. 
climate  (hourly  observations)  and  other  summarized  climato¬ 
logical  data.  Published  irregulatly  since  1955. 

3.  "Monthly  and  annual  state  summaries  of  climatological  data."  Includes 
tabulations  on  temperature,  precipitation,  evaporation,  and 
wind.  In  some  cases,  data  are  included  on  soil  temperature, 
snowfall,  and  snow  accumulation. 

4.  Local  summaries  of  climatological  data  ate  published  monthly 
and  annually  for  several  thousand  stations  in  the  United  States. 
Tabulations  include  temperature,  precipitation,  wind,  su.ishine, 
sky  cover,  and  summary  of  hourly  observations. 
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PUBLICATIONS  (Conth 

5.  "Hufricane  pdCHageil.''  Special  publications  including  extensive 
data  on  severe  storms, 

6.  Miscellaneous: 

(a )  "U.  S.  Weather  Bureau  synoptic  weather  maps  for  the  northern 
hemisphere.” 

fb  I  ”U.  S.  Weather  Bureau  rainfall  frequency  map.”  scale  -  1:10,000,000. 
For  durations  from  30  minutes  to  24  hours  and  return  periods 
from  I  to  100  years. 

!C)  ‘‘Sheet  of  the  national  atlas  of  the  United  Slates,”  scale  -  1:10,000,000. 

Mean  data  of  first  32'  F  (emf>erature  in  autumn. 

Id  )  A  series  of  49  rainfall  frequency  maps  of  the  United  States, 
scale  -  1:10,000,000.  Durations  from  30  minutes  to  24  jiours 
and  return  periods  from  1  to  100  years.  In  publication. 

HANDBOOKS  AND  REFERENCES: 

1.  The  following  periodicals  :re  the  primary  sources  of  technical 
articles  in  all  aspects  of  clirrMtoUgy: 

Hullefin  of  the  American  Meteorological  Society 

Journal  of  Meteurulogy 

Journal  of  Geophysical  Research 

Tellus 

Review  of  Scientific  Instruments 

Journal  of  Atmospheric  and  Terrestrial  Physics 

2.  "Meleofolpgical  and  geoastrophysica!  abstracts,”  published  monthly  by  the 
American  Meteofological  $-*vcretv. 

3.  Various  technical  papers  published  by  the  U.  S.  Weather  Bureau, 
i.  e.  "Rainfall  frequency  atlas  of  the  United  States,”  by  D.  M.  Hershfield. 

U.  S.  Weather  Bureau,  Technical  Paper  No,  40,  1960, 

4.  "Climatology  at  work,"  by  G.  L,  Barger.  U,  S.  Weather  Bureau, 
Washington,  I960. 

INDIVIDUAL  AUTHORITIES: 

1,  Prof.  Phil  E.  Church,  Chairman 
Department  of  Meteorology  and  Climatology 
University  of  Washington 

Seattle,  Washington 

2.  Prof.  Ried  A.  Bryson,  Chairman 
Department  of  Meteorology 
University  of  Wisconsin 
Madison,  Wisconsin 
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INDIVIDUAL  AUTHORITIES  (Can't); 

3.  Pruf.  /.  A’.  \UIUr,  Chairman 

Department  o(  Meteorolo^  and  Oceanography 
New  York  University 
New  York,  New  York 

4.  Prof.  !h  h\  I.  Chairman 

Department  of  Oceanography  and  Meteorology 
Texas  A  &  M  College 

College  Station.  Texas 

5.  Prof.  B .  i.fHur  I}erkfr 
Atmospheric  Sci‘-nce.  Department 
University  of  Missouri 
Columhia,  Missouri 

6.  Mr.  Arno  R.  KasxanJrr,  Director 
Institute  of  Atmospheric  Physics 
University  of  Arixona 
Tucsoti,  -i^ 
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Air  Weather  Service,  U.  S.  Air  Force 

Alabama  Geological  Survey 

Alabama  &tate  Highway  Department 

Alabama  State  Water  Commission 

American  Association  of  Petroleum  Geologists 

American  Geographical  Society 

American  Geological  Institute 

American  Geophysical  Union 

American  Meteorological  Society 

American  Mining  Congress 

Ametican  Petroleum  litbiilule 

Arizona  Geological  Survey 

Arkansas  Department  of  Highways 

Arkansas  Forestry  Authority 

Arkansas  Geological  Survey 

Armour  Research  Foundation 

Atlanta  Water  Supply  &  Power  Department 

Atomic  Energy*  Commission,  U.  S. 

Batelle  Memorial  Institute 
Birmingham  Water  and  Power  Authority 
Boston  Water  Supply  Board 
Bureau  of  Land  Management,  U.  S. 

Bureau  of  Mines,  U.  S. 

Bureau  of  Public  Roads,  U.  S. 

Bureau  of  Reclammation.  U.  S. 

California  Department  of  Highways 
California  Division  cf  Forestry 
California  Division  of  Mines 
California  Water  Resources  Division 
Carnegie  Institution  of  Geophysics 
Coast  and  Geodetic  Survey,  U.  S. 

Cold  Regions  Research  &  Engineering  Laboratory,  U,  S.  Army 

Colorado  Water  Conservation  Department 

Connecticut  Geological  and  Natural  History  Survey 

Connecticut  State  Department  of  Water  Resources 

Connecticut  State  Highway  Department 

Connecticut  State  Park  h  Forest  Commission 

Corps  of  Engineers,  U.  S.  Army 
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APPENDIX  D:  EXAMPLE  OF  EKGINEERING-GEOLOGIC  MAP  FOLIO 

Introduction 

1.  The  engineering-geologic  map  folio  developed  in  thio  study  is 
specifically  designed  to  assist  in  the  solution  of  the  site  selection  and  i 
construction  problems  that  will  be  encountered  in  a  large-scale  shelter 
program.  As  an  example  of  tne  involved  mapping  technique  and  the  format 
considered  most  suitable,  a  folio  covering  part  of  the  city  of  New  Orleans,  us, 
Louisiana,  was  prepared  and  is  contained  in  the  pocket  attached  to  the  back  ,ack 
cover  of  this  report.  The  folio  and  its  accompanying  descriptive  material  .al 
present  and  evaluate  the  significance  of  various  environmental  factors  with  flth 
respect  to  shel^  c  problems  principally  in  terms  of  architectural  engineer-  ser- 
ing.  Because  it  assumed  that  many,  if  not  all,  shelters  will  be  located  ated 
underground,  particular  attention  has  been  given  to  the  c.nvironmental  fac-  ic- 
tors  that  affect  foundation  design  •>  ;  .i.acement. 

2.  The  map  folio  developed  is  ntended  for  implementation  only  in  i 
large  metropolitan  or  urbanized  areas  Such  areas  have  the  highest  popula-  jla- 
tion  densities,  a.nd  thus  have  a  greater  need  for  shelter  spaces  per  unit 

area  than  elsewhere.  Also,  only  for  large  cities  and  urbanized  areas  is 
there  generally  a  sufficient  amount  of  available  data  regarding  soils,  bed-  id- 
rock,  water-table  conditions,  and  other  engineering-geologic  factors  to 
peimit  adequate  E.=.p  prcsentazlon. 

3.  The  optimum  map  scale  for  use  in  the  presentation  of  environ¬ 
mental  data  in  urbanized  areas  is  considered  to  be  either  1:2L,000  or 
1:25,000.  The  most  complete  coverage  of  the  larger  cities  in  the  United 
States  (estimated  at  about  75  percent)  by  topographic  maps  is  in  the  form 
of  the  1:2L, 000-scale  sheets  prepared  by  the  U.  S.  Geological  Survey,  and 

the  1:25. 000- scale  sheets  prepared  by  the  U.  S.  Army  Map  Service.  Various  s 

smaller  scale  maps  were  evaluated  for  use  in  the  mapping  program,  and  were  e 

found  to  bo  wholly  inadequate. 
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Explanation  of  Mapping  Technique 


It.  The  foiu:  environmental  factors  which  form  the  basis  of  the 
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mapping  technique  used  to  produce  the  attached  map  folio  are:  (a)  the 
engineering  classification  of  the  soli  cover,  (b)  the  engineering  classifi¬ 
cation  of  the  bedrock,  (c)  the  thickness  of  the  soil  cover  or  the  depth  to 
the  bedrock,  and  (d)  the  depth  to  the  water  tabic. 

5*  In  the  example  map  folio  of  a  portion  of  the  New  Orleans, 
Louisiana,  area,  the  soil  cover  is  mapped  to  an  arbitrarily  selected  depth 
of  3^  ft.  Since  all  of  the  6o..ls  are  depositional,  the  classification  is 
based  on  environments  of  deposition.  Each  environment  of  deposition  con¬ 
tains  one  or  more  engineering  soil  types,  according  to  the  Unified  Soil 
Classification  System.*  Differences  in  the  areal  distribution  of  the  envi¬ 
ronments  of  deposition  or  significantly  differing  combinations  of  environ¬ 
ments  of  deposition  constitute  the  bases  for  map  units.  Each  map  unit  is 
designated  by  a  color  or  color  pattern  on  the  quadrangle  map  in  the  example 
folio. 

6.  Although  environments  of  deposition  would  be  an , inappropriate 
classification  for  the  soil  cover  in  many  areas,  there  are  numerous  other 
classification  systems  or  methods  of  division  which  could  be  used.  Sub¬ 
division  of  the  area  under  consideration  into  map  units  should  be  possible 
using  almost  any  type  of  classification. 

7.  No  true  bedrock  is  encountered  at  shallow  depths  (<  100  ft)  in 
the  New  Orleans  area.  However,  to  illustrate  how  a  bedrock  surface  can  be 
represented  by  contours,  a  near-surface  formation  has  been  contoured  on  the 
example  map.  Fi'Oui  bue  starxlpolnt  of  foundation  design,  the  contoured  for¬ 
mation  actually  is  a  quasi-bedrock  siurface. 

8.  In  those  areeis  where  bedrock  is  present,  it  should  be  differen¬ 
tiated  into  its  component  rock  types  wherever  this  is  applicable  (e.g. 
granite  and  sandstone).  'Rie  choice  of  a  technique  for  representing  the 
rock  types  on  the  map  largely  will  depend  on  the  number  and  the  areal  dis¬ 
tribution  of  the  rock  types.  In  cases  where  various  rock  types  occur  at 
depths  less  than  JO  ft,  they  should  constitute  the  bases  for  creating  map 
units.  For  example,  an  area  characterized  by  I5  to  20  ft  of  sand  overlying 


*  Military  Standard  MIL-STD-619A  (CE),  Unified  Soil  Classification  System 
for  Roads,  Airfields,  anbeudoaents  and  Foundations,  20  March  1962. 
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granite  should  be  included  in  a  different  map  unit  than  an  area  character¬ 
ized  by  15  to  20  ft  of  sand  overlying  shale. 

9»  Ibe  depth  to  the  groxindwater  table  in  the  New  Orleans  area  is 
indicated  on  the  exajjiple  map  by  a  scries  of  spot  elevations.  Each  eleva¬ 
tion  was  obtained  from  soil  borings  which  were  made  at  various  times  during 
the  past  20  years.  !nie  relative  uniformity  of  the  water  table  throughout 
the  area  and  the  limited  number  of  elevations  prevented  the  contouring  of 
the  groundwater  surface.  Contouring  of  the  groundwater  surface  is  con¬ 
sidered  advisable  wherever  the  data  permit,  particularly  in  those  areas 
where  there  are  significant  areal  or  seasonal  variations  in  level. 

•10.  The  textual  data  contained  in  the  map  folio  include  dlEcuSslons 
of  two  important  aspects  of  groundwater,  i.e.  the  possibility  of  excess 
hydrostatic  pressures,  and  the  chemical  quality.  In  certain  respects, 
these  may  be  considered  as  special  factors  that  are  unique  to  the  New 
Orleans  area.  It  is  important  to  note,  however,  that  special  factors  simi¬ 
lar  to  those  mentioned  above  are  likely  to  occur  in  most  areas.  If  they 
are  of  significant  importance  from  the  standpoint  of  engineering,  they 
should  be  discussed  in  the  folio  or  portrayed  on  the  map,  or  both.  The 
greatest  value  will  be  derived  if  they  can  be  described  or  portrayed  in 
quantitative  terms. 

11.  The  occurrence  of  extensive  zones  of  peat  and  highly  organic 

clay  is  a  highly  significant  factor  in  the  New  Orleans  area.  Large  quan¬ 
tities  of  subs'urface  d.»l;a  have  made  it  possible  to  illustrate  the  thickness 

of  these  deposits  by  means  of  isopachs  (lines  showing  equal  thickness). 
These  sei^e  to  illustrate  how  another  special  factor  of  interest  in  a 
particular  area  can  be  included  in  a  map  folio. 

12.  Actually  there  is  almost  no  limit  to  the  number  of  special  fac¬ 
tors  that  could  be  presented  in  the  map  folios.  According  to  the  suggested 

format,  each  factor  is  presented  in  such  a  way  as  to  be  independent  of 
other  factors,  i.e.  one  is  not  a  prerequisite  for  another.  Care  should  be 
exerted  in  all  cases,  however,  to  insure  that  an  excessive  amount  of  data 
is  not  presented  on  the  map.  Selection  and  mapping  of  only  a  few  of  the 
more  significant  factors  will  be  necessary  in  many  areas  to  avoid  detract¬ 
ing  from  the  basic  factors. 

13.  Ibe  subdivisions  of  the  table  giving  the  engineering 
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characteristics  of  the  soils  encountered  in  the  New  Orleans  area  should  be 
applicable  to  any  areas  that  might  be  mapped.  I^ikewise,  a  table  indic«ting 
how  the  various  environmental  factors  would  Interrelate  to  affect  the  de¬ 
sign  and  construction  of  various  types  of  shelters  would  be  applicable. 

The  effectiveness  of  this  table  should  Improve  in  the  future  as  more  data 
become  available  concerning  acceptable  designs  for  actual  shelter  types. 
Perhaps  at  that  time,  the  emphasis  of  the  data  in  the  table  could  be 
directed  more  toward  the  actual  suitability  of  various  areas  for  the 
utilization  of  a  shelter  type  or  types. 

lU.  The  presentation  of  nonenvlronmental  data  in  the  map  folio  is 
not  and  should  not  be  excluded.  In  the  example  folio,  the  locations  of  the 
existing  fallout  shelters  are  included  on  a  transparent  overlay.  A  list  of 
other  information  that  might  be  of  value  in  shelter  site  selection  or  con- 
structi-'n  would  include  such  items  as  locations  of  potential  building  sites 
for  shelters,  locations  of  existing  communication  facilities,  and  the  dis¬ 
tribution  of  potential  or  existing  evacuation  routes.  Data  presented  on 
overlays  have  the  advantage  of  being  readily  subject  to  amendment  or 
revision. 

15.  U'.e  sources  of  much  additional  information  and  more  specific 
data  concerning  the  engineering  geology  of  the  mapped  area  can  be  obtained 
by  referring  to  the  list  of  references  included  in  the  folio.  This  list  is 
supplemented  by  an  equally  important  listing  of  repository  agencies  for  bor¬ 
ings,  soils  reportf.,  and  similar  data,  and  also  a  list  of  the  foundation 
engineering  firms  that  have  conducted  projects  in  the  area.  Lists  of  these 
types  certainly  warrant  the  relatively  small  amount  of  time  necessary  for 
their  preparation. 
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APPENDIX  E:  DETAILED  RESEAflCH  DESIGtB  AND  COST  ESTINiATES 
FOR  RECOMMENDED  COURSES  OF  ACTION 


1.  This  appendix  contains  the  research  designs  and  cost  estimates 
for  the  preparation  of  a  directory  of  environmental  data  sources,  arid  a 
pilot  program  for  the  preparation  of  engineering-geologic  map  folios  for 
selected  urban  complexes. 


Environmental  Data  Source  Director 


Degree  of  detail 

2.  Selection  of  the  degree  of  detail  required  in  the  directory  is 
the  fundamental  controlling  factor  in  working  out  its  research  design  and 
cost  estimate.  Inasmuch  as  the  reconznendation  for  preparation  of  the 
directory  (paragraph  66  in  main  text)  specifies  that  the  Staff  Coordinator 
for  Environmental  Data  should  be  responsible  for  determining  (a)  the  need 
for  preparation  of  the  directory,  ajid  (b)  the  degree  of  detail  required  for 
optimum  coverage,  the  development  of  a  highly  detailed  research  design  at 
the  present  time  is  not  feasible.  On  the  other  band,  the  hierarchical 
character  of  the  envisioned  directory  lends  Itself  to  a  preliminary  ev^ua- 
tlon  in  terms  of  three  orders  of  detail.  The  research  design  for  all  three 
orders  consists  of  the  same  basic  steps;  considerable  variation  exists, 
however,  in  the  degre*  of  elaborateness  involved  in  some  of  the  steps  for 
the  three  different  cases.  Cost  estimates  are  presented  for  each  of  the 
three  orders  of  detail. 

3.  The  three  orders  considered  here  include:  (a)  generalized  or 
first-order  directory,  (b)  moderately  detailed  or  first-  and  second-order 
directory,  and  (c)  highly  detailed  or  first-,  second-,  and  third-order 
directory.  As  apparent,  these  are  merely  three  arbitrarily  defined  enti¬ 
ties  selected  from  a  continuous  intergrada tional  series.  Other  inter¬ 
mediate  levels  could  also  be  established.  The  examples  cited,  however, 

are  adeqtiate  for  developing  a  preliminary  research  design  and  cost  estimate. 

U.  At  the  generalized  or  first-order  level,  only  the  three  or  four 
principal  national  agency  data  sources  would  be  listed  for  each  of  the 


each  agency  would  be  given.  The  various  divisions  or  branches  of  the 
agency  would  be  named,  but  neither  their  exact  location  nor  the  names, 
addresses,  and  phone  numbers  of  key  personnel  at  that  level  would  be 
listed.  Specialists  outside  these  agencies  would  not  be  listed,  nor  would 
such  materials  as  handbooks,  bibliographies,  maps,  etc.  If  a  directory 
average  of  one  to  two  pages  per  agency,  and  four  agencies  per  category  is 
assumed,  such  a  directory  would  probably  total  75  to  100  pages,  and  would 
probably  cost  about  $15,000  to  compile  and  print. 

5-  At  the  moderately  detailed  or  first-  and  second-order  level,  the 
iiif  oiiiiat  ion  contained  in  the  directory  would  also  include:  principal  sub¬ 
divisions  of  the  basic  data  categories  with  the  name,  address,  and  tele¬ 
phone  number  data  for  the  pertinent  branches  and  units  of  the  appropriate 
major  national  agencies,  additional  secondary  national  agency  sources,  and 
a  listing  of  appropriate  major  state  agencies.  A  directory  of  this  type 
would  probably  total  UOO  to  6OO  pages,  and  would  cost  about  $30,000  to 
produce. 

6.  At  the  highly  detailed  or  first-,  second-,  and  third-order  level 
(see  example  in  Appetxiix  c),  the  directory  would  also  contain  listings  of 
other  data  sources  such  as:  universities,  libraries,  handbooks,  bibliog¬ 
raphies,  maps,  basic  published  references,  and  individual  authorities 
pertinent  to  each  category  and  subcategory.  It  would  also  contain  expanded 
sections  for  individual  states .  In  addition,  annotations  delineating  sub¬ 
ject  matter,  format,  degice  of  detail,  geographic  coverage,  etc.,  would  be 
included  for  the  majority  of  the  sources  listed.  A  directory  of  this  type 
wouU  probably  total  well  over  1200  pages,  and  would  cost  at  least  $70,000 
to  produce. 

Be^ic  concept 

7.  The  basic  concept  underlying  the  use  of  the  directory  reqi’.ires 
the  user  to  consult  the  information  category  or  subcategory  that  is  appro¬ 
priate  to  his  problem,  and  to  select  the  seemingly  pertinent  information 
sources.  The  user  would  then  contact  the  sources  directly.  In  most  cases, 
the  initial  contact  would  probably  be  made  by  telephone.  As  apparent,  by 
increasing  x!’e  degree  of  detail  contained  in  the  directory,  the  number  of 
calls  required  to  locate  the  proper  office  or  individual  to  answer  a  given 
question  can  be  reduced  appreciably.  On  the  other  hand,  increasing  the 
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contained  detail  Increases  the  cost  of  preparation  and  the  need  for  peri¬ 
odic  revision  to  insure  accuracy.  Quite  obviously,  a  balance  exists  be¬ 
tween  cost  of  prex>aratlon  and  cost  of  use.  This  balance  point  is  depend¬ 
ent  upon  the  overall  need  for  environmental  data  by  OCD  in-house  and  con¬ 
tract  research  personnel.  As  presented  in  Part  VI  (paragraph  63),  it 
should  be  the  responsibility  of  the  Staiff  Coordinator  for  Environmental 
Data  for  the  OCD  to  decide  this  question. 

8.  It  should  be  noted,  however,  that  the  experience  of  the  National 
Register  of  Scientific  and  Technical  Personnel  Agency,  which  has  prepared  a 
somewhat  similar  directory,  indicates  that  the  average  user  generally  does 
not  make  more  than  a  very  limited  use  of  the  information  contained  in  the 
directory  before  him.  Rather,  he  telephones  the  first  likely  source  that 
he  finds  in  the  directory  and  requests  directions  as  to  where  to  proceed 
next.  Accordingly,  Dr.  Milton  Levine,  Director  of  the  Register,  forcefully  ; 
recommends  inclusion  of  onlj'  first-order,  or  at  most,  first-  and  second- 
order  detail  in  such  a  directory.  He  emphasized  that  the  increase  in  the 
degree  of  detail  quickly  reaches  the  point  of  diminishing  returns.  For 
these  reasons,  one  of  the  principal  responsibilities  of  the  OCD  stsiff 
coordinator  should  be  the  determination  of  Just  what  degree  of  detail  is 
actually  necessary  and  practical. 

Research  design 

9.  The  research  plan  for  the  prex>aration  of  a  directory  involves  the 
following  four  steps:  (a)  collection  of  basic  data,  (b)  compilation  and 
evaluation  of  data,  (c)  design  of  format,  and  (d)  printing.  The  elaborate¬ 
ness  of  steps  (a)  and  (b)  would  vary  considerably,  depending  upon  the  level 
of  detail  selected;  steps  (c)  and  (d),  however,  do  not  vary  appreciably  for 
the  different  levels  of  detail.  'Ilie  following  discussiuns  apply  primarily 
to  the  highly  detailed  type  of  directoiy.  Proportionately  less  elaborate 
steps  are  necessary  for  the  other  two  types. 

Collection  of  basic  data 

10.  For  the  highly  detailed  (first-,  second-,  and  third-order)  direc¬ 
tory,  the  data  collection  program  would  require  a  thorough  nationwide 
census  of  potential  data  sources.  This  census  would  include:  (a)  wide 
circulation  of  a  questionnaire,  (b)  a  literature  search,  (r)  a  search  of 
key  information  centers  (such  as  the  Scientific  Information  Exchange),  and 


(d)  consultation  with  recognized  sprcialists  in  each  pertinent  scientific 


11.  The  questionnaire  presumably  would  be  sent  to  virtually  every 
likely  Federal  and  state  agency,  university,  and  private  research  organiza¬ 
tion.  It  might  also  be  sent  to  commercial  organizations,  but  such  a  pro¬ 
gram  would  raise  a  vauriety  of  serious  problems.  Probably  the  most  immedi¬ 
ate  problem  wo  ild  be  the  vast  number  of  such  organizations  involved.  On 
the  basis  of  preliminary  estimates,  logical  recipients  total  about  1200, 
exclusive  of  commercial  organizations. 

12.  The  actual  design  of  the  questionnaire  will  require  considerable 
effort,  supported  as  necessary  by  appropriate  professional  consultants. 
Proper  selection  of  the  topics  to  be  covered  and  the  manner  in  which  ques¬ 
tions  are  worded  are  critical  to  the  success  of  the  questionnaire  program. 
In  addition,  because  the  basic  data  will  probably  also  be  compiled  on  a 
punch  card  master  for  OCD  in-house  retention,  the  questionnaire  design 
must  be  built  around  a  compatible  numerical  base. 

13.  Because  most  questionnaires  elicit  only  partial  returns,  an 
essential  part  of  the  questionnaire  census  program  would  be  an  effective 
"reminder  letter-telephone  call-visit"  follow-up  system  to  insure  the  re¬ 
ceipt  of  an  adequate  volume  of  information. 

Compilation  and  evaluation 

14.  Compilation  of  the  large  volumes  of  data  required  for  the  highly 
detailed  directory  will  necessitate  a  carefully  prepared  processing  and  re¬ 
cording  system.  In  addition,  the  evaluation  of  the  compiled  data  to  insure 
adequacy  of  coverage  should  be  made  by  competent  specialists  in  each  perti¬ 
nent  scientific  field. 

Cost  estimate 

15.  Cost  estimates  for  the  preparation  of  data  source  directories  at 
the  three  successive  levels  of  detail  follow.  Because  of  the  uncertainties 
inherent  in  many  of  the  items  included,  the  sums  specified  should  be  con¬ 
sidered  as  minima.  Costs  may  run  appreciably  higher. 

a.  Highly  detailed  (first-,  second-,  and  third-order)  directory 
Data  collection 


(1)  Questionnaire 

Formulation  of  questionnaire 


$  5,000.00 


Compilation  of  addresses 
Printing,  addressing,  and  mailing 
Follow-up  system 

(2)  Information  center  queries 

(3)  Literature  cearch 

(4)  Travel  for  cor.'iui  tatlon  with  specialists 
in  selected  scientific  fields 


Subtotal 


Compilation  and  evaluation 


(1)  Compilation 

(2)  Conversion  to  punch  cards 

(3)  Evaluation  of  coverage  by 
competent  scientists 


Subtotal 


Design  of  format 


$  1,000.00 
2,000.00 
10,000.00 

500.00 

2,000.00 

4,000.00 

$24,500.00 


$20,000.00 

2,000.00 

5,000.00 
$27,000.00 
$  3,000.00 


Note:  Cost  will  vary  as  a  function  of 
format,  type  style,  quality  of 
paper,  type  of  binding,  and 
number  of  copies 


$15,000.00 

$69,500.00 


b.  ■  Moderately  detailed  (first-  and  second-orde:^  directory 
(Tbe  following  cost  estimate  assumes  that  level  of  effort 
would  be  roughly  one- third  of  that  required  for  highly  de¬ 
tailed  directory.) 

Data  collection 

Note:  Only  very  limited 

distribution  of  ques- 

lionr-tvire  would  be  used  $  8,000.00  to  $10,000.00 


Compilation  and  evaluation 


of  format 


10,000.00  to  12,000.00 

1,000.00  to  1,500.00 
5,000.00  to  7,000.00 

$24,000.00  to  $30,500.00 


c^.  Generalized  (first-order)  directory 
Data  collection 

Note:  No  questionnaire 


$  5,000.00 


Compilation  and  evaluation 
Design  of  format 
Printing 


$  7,000.00 
500.00 
2,000.00 

$14,500.00 


Englneerlng-Gcclogle  Map  Folio 

16.  The'  recommended  course  of  action  for  preparation  of  engineering- 
geologic  map  folios  is  a  pilot  program  to  be  carried  out  in  tnree  large 
urban  areas.  The  objectives  of  the  pilot  program  would  be  to:  (a)  test 
the  validity  of  the  general  format  cf  the  map  folio,  (b)  provide  an  indica¬ 
tion  of  what  types  of  special  factors  of  local  importance  should  be  added 
to  the  folio,  (c)  evaluate  the  relative  efficiency  of  various  individ¬ 
uals,  private  concerns,  or  state  and  Federal  agencies  in  conducting  a  map¬ 
ping  program,  (d)  permit  the  development  of  a  reasonably  accurate  cost 
estimate  for  a  large-scale  mapping  program,  and  (e)  indicate  the  type  and 
lc*cl  of  cuopei alive  financing  that  could  be  obtained  in  a  large-scale 
program. 

Research  design 

17.  The  research  plan  for  implementation  of  a  pilot  pre.^ram  involves 
the  following  three  major  steps:  (a)  initiation  of  the  program  in  three 
cities,  (b)  development  of  the  map  folios,  and  (c)  investigation  of  poten¬ 
tial  local  interest. 

18.  The  criteria  to  be  used  in  the  selection  of  the  three  cities  are 
listed  in  paragraph  72  of  main  text.  Once  a  decision  on  the  cities  has 
been  reached,  the  next  step  in  the  pilot  program  would  be  the  selection  of 
competent  individuals  or  groups  to  conduct  the  actual  mapping  and  folio 
preparation  under  contract.  Potential  contractors  can  be  grouped  into  two 
classes.  The  fir"*  includes  the  large  Federal  organizations,  such  as  the 
U.  S.  Geological  Survey  and  the  U.  S.  Army  Corps  of  Eigineers,  that  have 
primary  national  responsibility  for  work  of  this  type.  These  groups  have 
the  organizational  structure  and  the  overall  capability  for  peiforming  such 
a  program,  but  do  not  necessarily  have  individualB  who  are  familiar  with 
the  city  in  question  or  with  immediate  access  to  the  bulk  of  the  raw  data 
required.  The  second  cleiss  includes  individuals  or  small  groups  at  a  local 
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level  who  would  have  the  requisite  familiarity  with  the  city  in  question, 
and  for  at  least  some  cases,  easier  access  to  pertinent  data.  State 
geological  surveys  and  members  of  the  engineering  and  geology  staffs  of 
universities  would  fall  within  this  class.  Since  appreciable  differences 
in  the  quality  and  cost  of  the  product  would  likely  occur,  depending  upon 
the  individuals  or  groups  involved,  it  is  recommended  that  representatives 
of  more  than  one  of  the  classes  mentioned  in  this  paragraph  be  used  to  pre¬ 
pare  the  map  folios.  This  would  permit  a  careful  evaluation  of  the  cost- 
quality  ratio. 

19*  In  the  actual  preparation  of  the  folios,  it  is  recomme 
complete  map  coverage  of  each  city  be  accomplished.  This  will  pe 
derivation  of  a  detailed  cost  estimate,  and  al^  negate  any  fu.*th 
sideration  of  the  three  cities  involved. 

20.  During  the  preparation  of  the  folios,  some  attention  should  be 
devoted  to  increaci.ng  their  scope  or  effectiveness  through  the  addition  of 
supplemental  data.  Suggestions  concerning  how  this  might  be  done  are  in¬ 
cluded  in  paragraphs  10  through  12  in  Appendix  D.  For  uniformity  of 
product,  however,  the  basic  factors  should  not  be  changed. 

21.  The  final  step  in  the  pilot  program  will  be  to  determine  how 
much  local  interest  could  be  developed  in  the  folio.  It  is  suggested  that 
this  might  be  accomplished  by  circulating  printed  copies  of  the  map  folios 
to  state  agencies  and  governments,  local  engineering  firms,  and  munfcipal 
or  regional  plarjj.ing  commissions  throughout  the  United  States.  In  all 
probability,  the  wider  the  circulation,  the  greater  will  be  the  possibiliiy 
for  obtaining  cooperative  funding. 

Cost  estimate 

22.  Had  the  map  folio  contained  in  Appendix  D  of  this  report  been 
prepared  in  a  manner  similar  to  that  to  be  used  in  a  pilot  program,  i.e. 
based  on  an  alreeuly  established  format,  it  is  estimated  that  it  would  have 
involved  two  to  three  man-months  work  by  an  experienced  engineering  geolo¬ 
gist  at  an  estimated  cost  of  about  $4000  to  $6000.  Although  six  quadran¬ 
gles  would  be  needed  to  cover  the  New  Orleans  area,  the  total  cost  would 
not  be  six  times  greater  than  the  cost  of  preparing  the  one  quadrangle 
presented  in  the  folio.  The  descriptive  materials  in  the  folio  would  not 
have  to  be  prepared  for  each  additional  quadrangle.  Thus,  the  total  cost 
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.  i.w,.  t  t<.'  I-  .i-  «•  i. .n  Ujo  Nt?w  oiriwMe  araa  lack  .:uJ‘- 

Vl  l»-ut  .1* .  •.iinvti  t'  -v.j'j  it  1  I.'-  s-ts-..  |»il‘a  nsuul  Lu  ufili^trd  to  trans- 

:'*-r  tL«.-  i.fi-lj  »-  ’%  :;tr  n.*-"*  -.rf  1.  '-*•  \  nt  n  orratpr  d'.-pth.  If  th»--  strut:- 
t.unl  1 /-id..  »»r*  n  *,  t,.  r«  -.* .  {  !;-  •  j:.::- tir;-:^  ;!*:»  It-  'ii-lvt-n  to  3>ind  units 
ly!n.’  •♦-’  tf.  VO  ft  : .  n'-ath  »?.•  '.irf---'. .  "n.’ -t-  eiind  units  pr-.vld>.-  adequate 

rii'  •••ipp.rt  tnly  i:'  tSe-y  •jt-  n-t  'ml-rl'iir.  by  .'ompr^snibje  -'leys. 

■ft’li-T'-  rr  ospr'-jslblo  .•lay;  ar*-  pr-.'S-  nt  .  r  vlHT^•  tb.i-  stm'iural  loads  a.-w 
.T'-ut,  pll»--o  si>.  5t.  -trl  /'.-n  Inf  th-;  Ic-p  jr  plv latoccn-.'  j'onn.'itIuri.  Tliv  Jc-- 
}>i..:lts  In  this  ft  ro-iUvn  have  hlolier  strengths  tluin  are  present  In  any  of  the 
overly !r.»’  P*  .-•.f.l  d-p'olts.  Protabiy  ^^ve-r  7L  f^erron*.  vT  Li’.e  piles  used  for 
hiijiittn-*.'’,  vtc.,  In  th'-  area  rienotr''.*.c  Into  Plcl3to''rT,o 

di-SHjltc. 

Pit  I'jtcceiK-  tieposlts  typlmlly  consist  oT  about  40  percent  f.it  day  (CK), 
p-.T'.ur.t  lean  •_*lfiy  (7L),  peroent  silt  (KL)  urd  silty  sand  (LH),  and  10 
pc’-coiit  s'md  (LP).  Natural  water  contents  vary  frors  about  20  to  60  percent 
dry  vi  for  fat  slays  (OH)  and  15  to  CO  per-'ent  Tr-v  lean  clays  (CL).  Co- 
ho-slve  stren^hs  for  fat  cloys  vary  from  about  4ryi  to  over  3000  ib  per  sq  ft 
ond  for  lean  cloys  frora  300  to  obout  2500  lb  per  sq  fv. 

Thu  contours  on  the  ln:losvd  Blip  Indl’sate  the  eent;rQl  depth  to  the-  aur- 
fa-H  of  the  Plelstocen**  fonaatlcn,  31ccc  the  centre  i  used  In  scntourlng  the 
svrfa-sc  Is  poor  In  cojiy  cases  and  since  there  la  ooth  lateral  and  vertical 
variability  vltn'n  the  forcatlon,  the  precise  nature  and  occurrence  of  the 
formation  u‘  each  site  should  be  determined  by  borlru-’s.  Wsreover,  boring’s 
will  be  necessary  to  a-.-temln--  how  I'ar  Into  the  deposits  p^lles  will  have  to 
be  driven  to  obtain  tne  necessary  rr-slstance. 


CONSTRUCTION  fWATEPIALS 


.'f 


:: 


1 


s' 


•  n-.  ItiiKL.:  Krit:ij.  •  n.slJ-r.'J  n  i.nit  .  intr  -l-p- ult-i  -.n.;!-*.  >i' 

M  (.1  •  .1-  j.  ri*.  --in?,  -ijvl  -'t,  jv.-'v!::.  -Jv/.  'l*»  •l-p-.'i-.lt.: 

.-illy  //viLi-  txn.l  lnr-r;'In.--'r  wM.^j  Ui-  prvJ  nlrmtly  <'l-ty--y 

I  j;  ?•; !  1-  I’.'jllj. 

'  ;■  -H'.i  ■  '•■  l-Itt.  1.  w.  A  :‘'  W  -T.*.!!..  rfH-Jy  p’-*’- 

-•  i.i;  v  j  •  **0  t,.  '‘j  T*-r**tt  iry  w.,-.  -h*.  »'or  :lv^  (  'l‘* 

^  I'l  r ‘.r.v  r  .-.‘I'j  (!•!!•)  -m  i  .i’lf.ty  -Ilt.r.  (.mM). 


Tjilii  (ijfi  to  i  In.)  Lay-  r.;  or  ;;ilt  (!'I.)  r  ;  lity  ..ari'l 

'tr.  t  l‘«’-  o  •'-•ur  .'-n' -  y  tro'-,  •i-y.;!*.:  L 

t.'i.'tr.i  '  ••■pt’/nt;  H^nT.'-ily  '■t.vut  io  v-  r-  r'r-ni  t-y  . 

t'-r/J  tci  Lov'-  hl.'r’.-r  L.rr'--r  !  :  '.r.'.'.  ’-'‘i  iri  ."VaTP  ■!■  j.o::  .  m.  f 

Tr~T~wW'.  ii  /■>  or,-;  -OO  -iry  W'Lol.  tv  ■. 

♦  : 'y  y  -in  1  'y  ir  f"  ^  .:■)  !'t  :  r  >r-'ir,i  ;  •.  iuyj  ir  j 


V  -M  j  ;■  S ,  't;  n:  :  lij;.;*-  :iit- r:'!:..-*  r:r--  i-iy-  r..  :  «•; v-  •  x.  1  ..11*.; 

Ir.  a.r.-  w  ; -.n  l  —  ii.*  .v;....!.- :lM-I  Mv-.i  1  I*.;  -.n-j.-l- ti-  i 

!:■  i..-  '.Hy  ;■  Tin-:'  r-iln  u. .  ..aill’ r  !n  -J  •  th  u-  •  1.  ii.-  th.  Mi.;- 

;r  v  ,M::.  :  ■.  il-V*  V*  rv  .  ''V  '' 


SPECIAL  CONSIDERATlOf 


M-r-.M' r.  ;r.  r.'-'ir’y  .JJ  :on.  tru  -i  " 

tP--  n:  -i- •ri ■■•■io.-  .r.iy  'r.  '.n>/  or  t--o  d 

r/*--:  or  tJ.'  r.'»5.  -in'.tj,  o'hT..  r.'iy  .y  r.  r 


; '  r  ••  I,'  !ry  w  5  •!.* 


>■;  ly  •/•r  L  »1  n.*  ;  r-  -:v  r. 

I^^yK"Tr?iy*wLT7  1/  'r".*-".:-’-  -il-  t.'--),  Ij  p-.-f:*.-':*.  ..Il'y  j-ir.-i  {.'M),  'uil  ■■ 
r-r;'ni  {VP).  Ti^r  f.  r  v:r:v..-vj  -'t.  i  -il-  i-  ;rv.  ,■  v:th  •!■  rr- . 

Ttr':!".'7iX:w" 'i*.  -.r  ri' 't.r  tj.-.-  -i- ; 

W'tt<;r  'i.n'.-.-Dt:  ’  'irlv:  I’r-.r.  '}■)  *,•  »  C.’  p-rr;‘:nt  iry  v-.-i.'i.t  :'or  *1/17.;  'ici  -i. 

V/  pcT-v  n*.  r.r  -lltJ. 

Intrrr/il  frl;:’.!  :.;  to  3*  i.,,-  ;♦  -  v-  *  '■?}. 


fipvircrg-.nt  cT  •i*.-po3iticn;  interdlctrlbttary 


Method  of  Gvpo3ltl‘.n;  Forstd  as  slay  vo-iv.--  ^ctvr'rr’  tsa.lor  distributaries, 
riay  sequunc*.-  Interrupted  by  silty  or  sandy  ■saterials  asocslated  wltn  siyrlad 
small  dlstrlcutarles .  Thistaet..'-  similar  to  Intracelta  deposits. 

Textural  f^rouna;  ^bout  60  percent  very  soft  to  medium  fat  clays  (CH),  10 
pero'ent  allt  f.'ui),  and  10  percent  lean  clay  (o'L),  silty  sand  (OM),  and 
sand  (op).  The  silt  and  sand  normally  occur  as  thin  pai-tlnrs  tetveen 
sii.-^htli'  thicKer  cl.iy  lensec. 

Orranic  content;  Very  thin  layurs  of  riM»-7y  divided  pa^tlclo-s  or  zones  of 
moderately  organic  clay  (OH)  in  the  up'.:r  pc’^.lons  of  tiie  unit  where  there 
la  usually  a  .jradatlon  into  ov^rlylnj  arsn  or  svaarn  deposira. 

Water  content;  Varies  from  50  to  100  percent  dry  veii^t  icr  .*»t  clays  ('iH) 
and  from  (0  to  210  percent  fer  organic  clays  (CH). 

Cohesive  strenjTth;  Ranges  between  100  and  1*50  lb  per  sq  ft  lor  fat  clays. 
When  organic  matter  Ic  pj’osent,  the  strer.rtiis  tue  considerably  lower. 


•it  u."  (.'■'.'tt;  [)n:ts  r  t'-rvugn  i'.on'-j  up  t''  i*  *| 

!r.  Mu;  ;  vr.  1  r.}  '.r  }  ?.ir.  r  u  ;  *urrun .".s  .-an  o»/  expe-'f 

;.uri-  i  I  T  'iv.;  uuu’iiJ;  have  •’  1  ,v-r  vit**r  vriTi-n’  ard  aa 
•h-*ir.  th"  .n  r.  I  , 

an-tt...  ■  ty  Map  ’"titj  i  tl:r' u,-h  L.  Us:*  rrequc.ut  0'v:u? 

•  r-iv  i  1;.  tlr:  t.  il.ral  I'vV.e  ienu.:it';  (■.■r.vlrorLT.ent  c:'  dep'|!;. 
•»r-.a.:  c-.ulrr.'i.*.'.- 5  by  ’'’.1;.  u'r.Ltc  0  tV.r  u.'h  F.  W**n -nrej'.-rv'4'. 
huvijig  ■!i':r.vt'.-r-p  •».;  iur.'*:  ns  11  tc  1'  ;’l  huv*.  seer,  enccusv'  '  ' 
tr.u-.:-  a.-' -iC  •«*  'b/rtr.c  a..  iT’-ut  a.:  15  :'t  f.-.-iow  the  /T'.ur.d  r  '■ 

>-r;-r-tl  I'.v  r'uTr-arj.r.t.  v'l'ur  table  in  th--  Nu-w  Crh-cns 
iittlu-  rr.m  a  -ivpth  c:'  Ij  :'t  below  the  i;rcund  surfa^-'''"'; 

/••a'.  Tul.i  I-  ‘tl.  r.  if  th'.  r.dtur.'  cf  the 

the  lar.-l  ui.r-.'u  ( u  elevutlun  »  5  ft  above  W'sn'p’; 

rel'itiv-.ly  hl.*h  pr  .•ciritatica  (average  Annual  ralr.l'all 

W'-i..r  tublej  In  tu-.  pr---l"ir.Iiiun‘.ly  clayey  'lepcslts  VS'U. v 
and  usually  slowly'.  Tb.e  vorlatlcns  that  du  occur  are  u3\l;\v,-u;v  • 

!  •.  uil  pru-*iplt.uticn»  r;'.e  hignest  water  tables  r..'cur  in  #  ■ 
ivp'.  cits  (j*:u*  envlrcnrent  of  'Icposltir.ns  t  and  .  Tiics<?^  ■ 
thu  llr.lvi  of  artifi  ;..a:.  l-.v.-t  protection  (Map  Itilt  L) 
t.  '1  •J'.pth  of  at  least  ju-v-ral  ln'h'’'.c  at  various  times  tb' 
tu  a  d''pth  of  S'-v- rui  durlnr  tropical  storms  (hbeutt, 

yr).  Tlie  rreundvat-.-r  In  the  bea^'h  sar.d  (envl'-onff:?nt  cf 
Unit-*.  A,  S,  and  '.)  i.:  hydraull  ;ally  connected  with  Lake 
o?ca.sloh'i]ly  hec*ire  bracKish  at  th**  lovsr  depths  dur’ng  p 
rainfall,  — . . .  — . . .  -  I; . . 

Kydrcstatlc  prt-ss’iros  Greatest  f luctuatlcns  la  the  vs.t#^. 
point-bar  deposits  (environment  of  depu-iitlcn  **,  Map  Uniy  - 
Mississippi  dlv“r.  Hi'^est  water  bahlt^s  occur  duidug  splu:  •  . 
on  the  river  (!’’  is  ft  "'sl)  uhlle  lowest  water  table!3|v 
an'u  winter  low-water  stages  (0  to  5  f"'5l). 

Dsring  high-water  stages,  excess  hydrostatic  pressu|!:.. 

In  the  point-bar  silts  and  sands.  The  periodic  occurrenfe;  >• . 

must  be  ccrisldcrcd  in  foundntlcn  destgn  and  In  deeper  fe.x|- 
tlons  gi'eater  than  about  10  ft  In  depth  are  to  be  maintai.:. 
stages,  technlaues  must  be  employed  that  will  prevent  plf  : 

Similar  hy'drostsM j  pressures  may  occur  In  sand  unilu 
cf  30  ft.  The  effectivencs.'-.  of  the  overlying  slays  or  o|' 
venting  seepage  lnt.t  an  cxc-avutlcs  and  the  need  for  reli|'  - 
will  vary  considerably  from  one  area  to  another  and 
for  each  particular  sit..-.  feiy  ■ 

Chemical  quality  In  general,  corrosion  of  steel  plllai|i 
piiiDA  is  net  a  problem  in  the  New  Orleans  area.  Since  ^'r 
most  always  high  throughout  the  yeer,  alLernate  vettlug  <■' 
piling  normally  does  not  occur.  Where  such  exposure  ml‘'J 
steel  piling  can  be  protected  by  a  bituminous  coating  orf 
Numerous  large  bulldlr.gs  In  the  .;i'.y  ure  constructed  on  f 
yellow  plno  piles  which,  after  a  period  of  20  or  more  ye-‘ 
indications  cf  lotting,  f; 
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c.'-na  •' 
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•/t  V  ;i^ne  'iff.t'  T,  Inc. 
'iTC  .no  Inc 


A  V  V  '*on.*r(*.e  K  Mdg, 
Materlalo,  Inc. 

Mxir  pollding  MaterlrU  c'o. 

'■'on'rt.tc  Co.,  Inc. 
.^ihiac/.e  llervlee,  Inc. 
I...ulricr.ri  Induotrifo,  Inc. 
?;-'ioh»yalllkun  Vaterlale,  Inc. 

'..■elie  V  uOllO,  IftC. 

h.-idoliff  XatcTlals,  Inc. 


Arierlcar.  Creonote  Works,  Inc. 
Pelden  Concrete  Products,  I.ne. 
.Mississippi  V.»lley  E^iulp^uent  Co 
filing  h  Forest  Products,  Inc. 


FOUNDATION  ENGINEERING  DATA 


The  foundation  conditions  which  exist  In  thu  5ev  Orleans  area  neaand  that 
thcrcuvh  subsurfarr  Investigations  be  ccndv.c+rd  for  all  large  structures. 
Ccnse']v»'ntly,  a  large  collection  cf  boring  logs,  sells  reports,  and  related 
data  exists  for  the  area.  These  data  con  usually  be  exaalnad  tnd/cr  obtained 
free  nixercus  organ? satlcn"  or  goverirsent  agencies.  A  partial  list  cf  the 
oore  lispcrtant  agencies  l.s  hs  follows; 

y.  S.  Army  Eliglneer  District,  Kev  Orleans,  La. 

U.  3.  Anry  Engineer  Waterways  Experlicent  Station,  V:''h3burB,  Miss. 

Orleans  Levee  Brard,  Hew  Orleans,  la. 

L^mlslana  Departaent  of  Public  Works,  Baton  Rouge .  £a. 

Louisiana  Department  of  Highways,  Baton  Rouge,  la. 

Bev  Orleans  Railroad  Terolnal  Board,  New  Orleans,  Li. 

(Ccntlnue*!  on  last  page) 
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In  nddltlon  to  the  precedlru?  aourci-y,  there  ure  a  nuaber  of  foundation 
tij*<lneerlu^  flros  or  ccnsultonta  vhich  havi’  had  -onsMerable  f.*.pcricr.?e  in  th** 
area.  A  partial  list  cf  the  larger  flnt^i  having  ci'M-:es  In  the  city  Is  given 
belov: 


B.  M.  Dcmblatt  St  AS8ccl::t<.«,  lo. 
ETCO  biigloeers  i  Assoclat-a 
Eustls  Englneerlog  Jc. 

Gillen  Engineering?  Co. 

IfcClellani  Engineers ,  Tnr. 

Nelscn  Waldosar  Co.,  Ini', 
r  lifter  jr  Baiter  Ecglneero,  In-'» 


REFERENCES 


jCHARACTERISTIC 
1  MATERIAL 


ENC^N 


■  environment 

I  or 

DEPOSITION 


EXCAVATION  ChARAC‘^JiTy<5J 


I  EgccavatlOD  above  vater-ct^^Aftr^''^ 
easy  and  can  be  pcrfora^xi::;;,^ 
conventional  equlpner.t^^ipjftf^ 
lov  the  vater  table  mul^tsil^ 
tered. 


EdJarij,  !•!.  L.,  Mloier,  L.  n.,  and  Cjarrla,  Water  P.escurrvs  of  the  N»-v 
Crl---'in~  /O*-.-!!,  U:ulslar.i.  >ol:gIcal  Cur/ey,  >*il.  Jur/.  .’Irc. 

W'i-:h 


Fir/.,  K.  "hert.nt  .Mliiia.-.lppl  Pl-.er  Jt  •ilnentatlcr.  tir.i  P-.-a 
lene  Cinwr^s  peur  I'a' 


rt-.-runulut!  -.n, " 


Difficulty  generally 
with  Increased  vtitec.f 


ASPECTS  OF  SHELTER  C(J^ 


r*.c  viigincerlng  characteristics  of  tne  soils  repre* 
oented  In  cac*.  of  the  ^ap  units  ar**  d-iicrlbed  beiew  in  terns 
of  their  Influence  cn  the  deslrr.  and  ctostiuctlcn  of  spe¬ 
cific  structui’os.  Three  gencr«il  types  and/cr  clcrc  of 
structures  vorc  aesused  fer  the  descrlptlm.  Per  tr.v  vur- 
poses  cf  this  nap  folic,  each  cf  the  structures  represent? 
i.*5  a:ro='.'d  fallcut  chclt-  style  cr  t>-?e.  Althcu^i  the 
dln*;s5loD3  given  for  the  shelter  types  zay  depart  consider¬ 
ably  fren  those  being  considered  by  the  Office  cf  Olvil 
Defenc*,  th»y  ne’A-rthvles c  represent  a  range  of  sizes  suf 
ficlently  great  to  Include  a  wide  /ui  Icty  of  typ-.u.  Pu; - 
therrere,  the  lifcmitlon  contained  In  ;hls  table  ear  be 

he  developed  fnr  rereral  utlllzaticn. 


5MCLTER  TYPE  1 

G i tig le- levy  1,  usc'^e-grcund  shelters  Designed  for  ^a)  faa- 
liy“u.>e,  l.fj  :  :  fa,  ar“'b;  cctnrunlty  use,  1000  cq  ft. 
Moxlruc  fleer  i;o*h  Is  ?  to  3  ft  belov  ground  surface. 
Icncrcte  cr  tri:K  valla  with  concrete  roof  slab  and  a 
3-ft  varth  cr-'-.r  arc  uas’caed.  »<all3  will  bs  protected 
by  an  earth  flil  at  least  3  ft  thick. 


ENVIRONMENTS  AND 
PREDOMINANT 
LITHOLOGIC  UNITS 


U35,  20<S  #,4  JOfa: 
Co=?retc;^^ic| 
20  ft 

cover  Wff- 


'i?M¥ 


Ilo  excavation  or  dewaterln.;  protlcno  .-hc.i:ld  occur  since  the  vacer  table  Is  generally  more  thaj;.-!. 
holov  surface.  3anly  material  removed  from  rhallov  excavations  Is  excellent  for  fill  vhen  barged, 
used  as  an  unpi-otected  earth  cover,  the  r-iterlal  Is  susceptible  to  vlr.d  '<ni  water  erosion.  Most  of^iMw  oe 
n^cessar;-  fill  aaterlal  trust  by  hauled  to  th«*  sltr. 


In  excavations  below  thu  r.-.raal  water  table  '.aoout  5  ft)  pro. -v  should  be  made  for  devat^lK^terJ 
The  use  cf  vellptlnts  l.a  probably  the  a-jot  practical  dewatering  aethod.  A.TSumlng  adequate  dew’at-rlftjnt.,rlnl 
excBvatio'.i  slope*  of  1  -.a  1-1/2  should  be  jutlai'actciy.  Sccavated  inaterla.l  is  suitable  for  backf lHwAovd-i  nf 
cover  (see  section  Ala  above). 


Kavorsble  foundation  conditions. 
Hlp:h  bearinj;  presb’jre^  tea/  b« 
ustfd;  values  depend  cn  sire  of 
fcotln^^s,  Settieoents  vlil  b» 
minor.  Control  of  uplift  pros- 
svrep  Is  nttce''.3nry  belov  ths 
water  table. 


Favorable  foundation  condition's. 
Moderately  high  bearing  pressures 
ttiiv  be  usvd.  Settlements  will  be 
minor.  Control  of  imllft  pres¬ 
sures  Is  usually  necessary  for  i 

fcufidatlons  below  the  wBt'»r  I 

table. 

befirln»  presjures  oedl-uat  to  low. 
Cettleaent  lar*-'®  to  medlusi,  de- 
pv.i’llmi:  prlmarll;*  on  water  con¬ 
tent  and  degree  tc  which  struc¬ 
ture  leads  exceed  loads  previ¬ 
ous!:^  Imposed  during  goclcrtc 
history. 


VV.favirable  foundation  conditions. 
Bearing  pressures  are  very  low 
and  syttleaents  as  a  rule  v.ry 
great. 


SHELTER  CONSTRUCTION 


shelter  type  3 

..;n>'l«:«l<.-vel»  b-  I’^v-.vuund  shelters  r«s6l.~ied  t'-r  (a)  Isim- 
*’.v'uue,  100  ft",  '.r  ilbl  coaaunlty  ucc,  1000  sq.  ft. 
y-j-'rtjc  der-th  lu  10  ft.  Concrete  or  brlek  walls 

with  ctn*-fcu*  reef  slab  and  a  J-ft-thlck  earth  cover  are 
ocou::vd.  Ab'vt-gr-.und  vnllu  to  be  protected  by  an  earth 
fill  ut  loaot  1  ft  thick. 


iz  gen.-relly  than 
r.  f.-.r-  vr-'n  h*.,*g‘'d.  - 

waiter  ere.. Ion.  Most  of  t 


DESIGN  Asf  '^CTS 


Alt  -AnJ  vlll  si.rptrt  atri-itur-r.  with  lUtl.  n;!ihUtn«.  3ip.b-  or  footinw-tn’'  rwuiia»tlotl3 

Jill  bi  alL.ii...ito  f-r  r.w]illy-tjTe  si..;!-.--,  o.  '^tlD.-s  cc.-Tbally  will  tw  required  for  larger  etruoturea. 
Allowable  bearing  pr-rouro:  ar^*  relatively  hlglu 


‘.ouid  bt  lOcl-.-  f-.-r  Cevatcriiip. 
junlr..:  Gdu'jueuc  dcvutcrlng, 

Is  suitable  for  bacywflll  and 


A2'..  d-P’-n  of  the  f-oundiitlcn  should  be  InfluerrM  by  the  rjr.our.t  of  materlta  r-  luiied  for  cover  and 

LIT^xfir  Nc  s*-**tl'm''nt  of  structures  Ic  act tclp»*ted.  Siab-tj-pe  ‘’ouniatlcnn  chr.ul  •  r  designed  to  with- 

V  '.r^.  - _ a  v„  r.-.-  nr  T^r-o^urr**- 

stand  aiitl:lput€d  upiiA«  v.  -....h— — — —  -- 


Ccnatructicn  of  shelters  oJjUttW 
vmlt  Ic  Inadvisable.  S/QLtMdiLihJl 
control  of  syrfacf.  vater, 
rcaoval  and  wabtlng  cf  up 
portatlop  of  larfjf  q\antltt^q* 
tlon  treatment  vould  be  fe(|»*linE<ke 
ptmotlon  In  thece  areas  lamtJaa  qpg 


QCtru'-’*lon  of  iiieltoTB  of  %fvy  typ*  In  the  erea  by  this 

^  1;  I*,  vr.’ili  rc^'^lr:,  :lc*.rlL<?  of  voretut ton» 

ntrol  of  Burfa'’*  water,  tulldlnj?  of  reads,  flood  prot7.tlon, 

seval  tir-  -»*?t<pr  -iji  to  i*  ft  of  organic  peat  and  a^-ik,  and  la- 
rtatlon  of  lors-e  quantities  of  fill.  Extensive  and  ocstly  feunda- 
on  treatnent  would  be  required.  A  favorable  aspect  of  slvlter  oon- 
rjctlon  In  these  irees  Is  the  generally  lower  land  acquisition  costs 


TtM  fallout  ^belters  de«lgrMt«d  on  this  mp  •«««  «»v«2;lished  as  a 
resiUt  of  !1;as«s  1  and  2  of  th«  mtlonvtde  Fallout  3b«lur  S^irvry  and 
MarklAK  Prcgraa  conducted  by  the  U.  J.  ^r; »  bt^lneers.  Itse 

data  included  herein  vere  furnished  by  Ue  Orleans  Parish  ClrH  Pefense 
Director,  lev  Orleans,  la. 


BAiXSS:  sirs.  90$  Baronoe  St. 

WtOOl  MMORIAL  ICKE  3^20  3.  Oarrollton  Are. 
czm  OOl/FTS  BUn.  l^U  Are. 

OAEaAQEn  SrORAOS  9^5  >^^Xne  St. 
OTISAIfllFTI  APTS.  3‘»05  St.  Charles  avv. 
OIBBOn  FIB)  aiir.  ^r00  Sovard 
EZBBDflA  RATIONAL  BAMC  8l2  aarler  St. 
UfTHOttKONAL  BX/SI  607  Orarler  St. 

ms,  NAHT  mxr  .  kxlbto  cum 

LIB  CIBCZJ  BLDO.  10^0  St.  Charles  8t. 

UWAI  !icnna.rr  CO.  301  Decatur  St. 

Z/3UBAT  OIASSVARB  CO.  LTD.  $l6  Bitori  Ue  8t. 
LA.  OTATB  OmCB  BLDO.  325  Loyola  Are. 
GBnSRAL  CU3SRXM  lakeshcre  Drive 


Capacity 

(Persons) 


♦LByiO  SCIWClt  BUC.  Ukeshore  Drire  ^ 
lA.  SLVTS  VOTARB  DBPT.  915 

u.  viiruFj;  4  risHir'^s  bixo.  uie  Bcr^ftr? 

KAIFIOVBa  APTS.  2203  t,  Charlau  Ara.^J;,.-! 

MXrjR  M»CRIAL  SU  Oa^>  St.  wwias 

ItnUCIPAL  AUDITORIUM  1201  St.  Peter  E?,' 

NEW  0RL8AJIS  CTH  EAU  399  Oerdudl  8t.  - V : ^ 

IW  ORiaUB  FVBLIC  LIBRART  215  Loyola.'  ('•  ‘  ^ 

m  ORI£AJ«  fVBLlC  SERVICE  IRC.  j37  BaK^%'  '  ' 

PORKSABTRAUI  HOm  2031  St.  Charles  '  . 

«JEW  4  aiEscwr  bldo.  344  cas^  St.  ? 

IXJOSTOLT  BCm  120  Unlrerslty  PI. 

ST.  KUZAiZra  SCTOOL  1314  lapolaoj  AvifJ^.'f 
3T.  VmCSTr  aOSPlTAL  1507  Marine  Sy 
BEABS,  WfflUCK  A  00  .  201  Baroans  St. 

SnFHJai  CHEVTOUrr  CO.  640  Carondelst 
TWBD  CONVALSSAirr  PAVIIUOI  3516  Prytj|^?^t  5 
lOUHD  OODCHAUX  PAHLIJOh  3516 
UNITED  FHUIT  CO.  321  3t.  Charles  St, 

VETERAie  HOSPITAL  I6OI  Perdidc  St. 

WOSL  APTS,  ail  8t.  Charles  Are.  1 

X.M.C.A.  936  St.  Charles  St.  L  I 

WHI’iHa  EAJK  BliX.  226  St.  Charles  St-  Zh^jJ 
PAN  AMERICA!  BLDO.  6IO  Poydras  St. 

LAFAI^fPrs  ICTSL  620  St.  Charles  8t. 

T.K.C.A.  929  ar*Yl.r  Bt. 


. 


K-vffnf'I^WK  !.fl!J!il|IJ| ^ 


IM 


■‘^VkWt 

■■■aim 


■rf, 

Mi 


'■  -'1 


li!>i 


‘>CZ  51ZZ’  j-ikkc.; here-  Drive 
icLrARF:  DEPT.  ?1?  Ufayette  St. 

'E  i  rlcil^IiL  SIXG.  -It  .‘toy»l  St. 
JTi;.  2^1-^  r*-.  CTArlec  Ave. 
ll^r.  '\:  'Uun  ,;t;. 

'•rrronr.r  :  '-i  i:*..  Pe*.flr  st. 

:  CITf  fiAU,  *9?  Ocrdudl  St. 

;  p';bl:c  L3RAiW  215  Uyoi*  av«. 

:eP'/TC£  ric.  JI?  aLrotw  St. 

,:::  hotel  2031  S*..  Ch»rle8  Ate. 

:sc?jrr  bldg.  31*-  cwip  st. 

SOTEL  12-0  t'ni-vtrslty  PI. 

,TH  .vrnoor.  I3I.  Nepolcon  Ave. 

'  HOnUT'’^  ly^  Marine  St. 
i:CY.  CO.  SOL  Bic-onne  St. 

TfiOLET  CO.  6A0  Car';rvJ^l«t  St. 

U3SA-‘^  PAVILLIor;  351^  PrytanU  St. 

PAVILLIOn  3516  PryUfcnia  St. 

T  OU.  32L  St.  Charles  St. 

SPI7AL  ICOI  Perdido  St. 

2il  St.  Charlca  Avt. 

<16  St.  Char  lea  St. 

K  fiUC.  226  St.  Charlea  St. 

M  BIDG.  610  Poydn* 

PTC.  6?3  Ct.  Ovaries  St. 

49  Oravler  fit. 


DILLARD  UKIVIBSm  2tOl  C-eatli:^  Clvd. 

SARATOGA  BIDC.  212  Are. 

maCLLS  SC9(V>L  'j320  St.  Claude  Are.  | 

**~IGt£r  IfIGn  SCEOOL  1»>6  liipoleoQ  Ave.  ' 

PABOUni  SZGS  SCnXL  715  caroodelet  St. 

HOSS  SCHOOL  CUBIC  3U  Olrod  St. 

B.  T.  WASHIWJTOH  SCSOOL  AypITORIW  1201  St.  Roaeut  St 
MC  NAIM  RICS  SCSOOL  2615  Huhrtlle  Are.  • 

JACXSOIf  SCSOOL  lliOd  ca^  Sx.  ! 

XAL’RS.  OOSOL  Sbl  PMlUp  6l. 

UlSSK  SCSOOL  7331  VlUov  9t.  ; 

BADBUirtCBOLAB  BLOO.  703  Caroodelet  St.  j 

OOMORCB  TUDG.  821  Orarler  fit.  I 

fiHZ7UklOR.CS{ARIJB  BOm  213  5t.  Q»arlea  St. 

MkiBC  ISAACS  00.  715  Cacal  St. 

U.S.  POST  OmCB  600  OUBP  8t. 

POST  OmCB  •  PBDSRAL  BLZX}.  701  li^yoU  Art.  j 
U.S.  CUSTOM  BCUSS  A23  Cknal  St. 
rSERAL  oppres  BIDS.  600  St. 

TIWB.PICATimB  CO.  6l5  Borth  8t. 

WlfTMORB  HOm  208  RcTal  St.  I 

K>irrsLS)xs  botsx  Anna  so?  no7«a  st. 

MOlfTBLaorit  JDTSL  ARSS  228  Rcral  St. 

M^nTBLBORS  GARAOB  623  BienrlUe  6t. 

MSimUDXE  OARAOS  SZk  BlenrlUe  St. 

UBSULCT  nowvWT  2635  State  St. 
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•  Hit  Khovn  on  thie  aap. 


